MEETING 


NNUAL 


ty 


y 1 


u 


antic C 
J 


tl 


A 


‘58th 


w 


You can doubt by utilizing Richle’s call. 


bration service regularly. It's designed to keep all types 
condition 


ce is truly. complete 


‘formed by Riehle enginee rs, this servi 


af not only covers calibration, 
adjustments when necessary. 


Your ms achine sa 


but also ‘includes | minor 


ire 


ind all makes of testing equipment in top operating 


and to prevent costly breakdowns, Per- 


Your 


n completion of cali- 
.* ation, you receive a certificate which attests to the ac- 


curacy of the m: machine, showing exact of 


error on every sc ale range. 


Richle calibration engineers are spotted throughout the 

country to give the quickest 


~ schedules for the weeks hen: are being made u 
WW hy not arrange to have a Riehle engineer inspect an cand. 


service “regularly? Just 


wit obli ligation, 


possible service, 


now. 
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= RIEHLE TESTING MACHINES 
Division of American Machine ond Metals, Inc. | 


o Sead a me new free Lalita on Riehle's full line of testing 
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4 If it’s been some time since your testing equipmer 
iting was rings which are checked and calibrated annually by th 
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— This committee has authority in all matters affecting © 
acceptance, rejection, editing and publication 


of papers, committee reports, and discussions. The 
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Guide to Laboratory Metal | Cleaning by 


Desiceion in Cement Pastes by L. Copeland and R. 4. Braga. 
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e Effects of Temperature ont Environment on the Mechanica of 


Committee Week in Cincinnati 
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Symposium on Coal Sampling... 
a Symposium on Methods of Testing Buildine ¢ Constructions. 
Book of Standards Supplements 


ASTM Finances in 1954. . 
Standards at Work 
Years of Coal and Coke in ASTM. . 


Proposed loam Method al Ten for the Measurement of the 
Propagation of Elastic: Waves in Concrete.... 
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1els save you ti 


Funne Is save you tin 


quickly and easily by simply Kimble Squibb Separatory Funnels — funne y 
ves and then quarters. faster separation because: to effectively increase echanical 
my narrow band at the top of th have 5% greater than nominal 
paper is sealed _ tightly to the’ bowl, capacity “whieh gives more shaking ive your increased effi- 
leaving a large surface area of filter be thore ciency through faster filtration and sep- 
Bre th rough which liquid cen Tight fitting ‘stoppe rs "ad stopoocks aration on. Specify Kimble funnels when 
“bleed.” There is a funnel for each of prevent leaking during chaking. arger— order from your iboratory supply 
the of commonly baka ake openings make them easier to ‘fill dealer. He'll be glad to give you latest 
Ft unnels can be used with suction in and clean. Taper of lower part of body | information about pric es, sizes and 
conjunction with filter cones without has small inside diameter just above 7 


dk of paper te: ering at  stopeock that permits ac cut-off subsidi ury of Gwe Allinois, Toledo 
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‘Measures Insulation Characteristics 


Be and power factor are impor- 
materials will heat up 
if power factor losses are high. Heating in turn in- 
power factor which again increases heating 
oo. destructive cycle can ruin expensive equip-— 
= If power factor is controlled within permissible 
li limits, the losses can be minimized to prevent damage. 
> Westinghouse’s ‘Transformer Division. Manufac- Photo courtesy Westinghouse Electric Corp. 
turing Engineering Department tests all "insulating = ating- materi: al chi iracteristics and their change with 
a materials used in their equipment. They rely on pre- such factors as frequency, temperature, and humidity. 
cision G-R laboratory measuring instruments to do In addition to measurements on all types of capacitors, 
this job forthem, bridge is capable of measuring resistance and 
The basic instrument for capacitance and dissi- parallel capacitance of high-valued resistors, induc- 


pation factor measurements is the G-R Type 716-C _ tance and storage factor of inductors, characteristics of | 
and other impedances by substitu- 


‘Capacitance Bridge. This is the instrument which is 


used the world over for the accurate measurement of 
SPECIFICATIONS 
Substitution 


Measurements Measuremen } 


if to 1 wf at 1 ke; 100 01 nat to 1000 ‘pad with 


Type 716- cR Capacitance Bridge 


(relay-rack mounting) 
716-CM Capacitance Bridge 


«ADMITTANCE METERS  =MODULATION METERS 
AMPLIFIERS 
COAXIAL ELEMENTS = NULL OFTECTORS 
DISTORTION METERS 
«FREQUENCY MEASURING 


13th St, 


Silver Spring, Md. WASHINGTON, 0 
S. Michigan Avenue CHICAGO 


(1000 N. Seward Street 10% ANGELES 38 


Capacitance Range 


1000 at 100 
nd 100 


Capacitance Readings 


Range 


Accuracy 
Dissipation Factor 
Readings 


= 


2 times capacitance | 


multiplier reading (better 
than +0.2% of full scale 


for each range) ou 


+0.00005 or +2% of dial 
reading, whichever is larger 


0.00002 to 0.56 


internal standard; to 1 af 
standards 


+0.2% OF +2 which. 
ever is larger; +01% or 
+08 wut using correction 
chart given on panel; 
+01% of +02 put with 
worm calibration, 
at $50 extracharge 


0 56 times the ratio of the 
standard capacitance with 
unk nown disc ted 


+0.00005 or 2% for 
change in 


FREQUENCY PRECISION CAPACITORS 

ANCE BRIDGES GEWERATORS T VOLT METERS 

LIGHT mer = i-C DECADES wave 


MEGOHMMETERS 


Frequency Range — accuracies: given len above hold from 30 Cc to 300 ke 
special Type 716-CS! available for use between 0.5 Mc. and 3 Mc. 
Excelient Shielding —- ratio arms, dissipation-tactor capacitors, ond 
Shielded transformer are enclosed in an insulated shield; unknown 
Pp - _ terminals are shielded so that zero capacitance across them is 
not greater than 1 dust cover and panel form ne 
plete external 
Recommended accessories for use with the Capacitance Bridge are the 
Type 1302-A Oscillator as the power source, Type 1231-B Amplifier and 
Null Detector, Type 1231-P Filters and the Type 1690-A Dielectric Sample 
der for measurements on unguarded dielectric materials, 


WONAL GENERATORS 
SOUND & VIBRATION METERS 
OSCHLATORS & BROADCAST MONITORS 
PARTS & ACCESSORIES MEASURING EQUIPMENT 
POLARISCOPES INSTRUMENTS 
vaniacs® 


MOTOR CONTROLS 
APPARATUS 


— 
GENERAL RADIO Compan 


to the new Atlas Plant at 


13, 


Ww 
ent entire will be a... by Atlas Electric 
_ Devices Co. for the manufacturing, testing, and research a x 
work of Fade-Ometers, Weather-Ometers, Launder- 


Ometers, Atlas Score h Testers, and the Atlas Accelerator. 


ELECTRIC DEVICES CO. 


4114 N. Ravenswood Ave., Chicago 13, ‘Minels, USA. 
Sales Represent ative ves: 
San Francisco Seattle Pawtucket 


and other p principal cities the world. 
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Cincinnati 


Dig " 


Week 4in the un- ast ‘-17 on Asbestos-Cement Pro 
facili hich the N A-5 on Corrosion of Tron Steel  C-22 on Porcelain Enamel 
fine facilities which the ! ether- A-7 on Malleable-Iron Castings D-3 on Gaseous Fue 
lands Plaza Hotel can provi de for the on Tron-Chromium, Iron- on Road and Paving Mate 
AST M type of meeting. ‘hromium-Nic ‘kel and Related  D-5 on Coal and Coke 


ith 32 main committees and their D-8 on Bituminous Water; 
3-3 on Corrosion of Non- Ferrous: and Roofing Materials 


subgroups hole ling 2 265 meetings attend- Metals and Alloys on Rubbér and Rubber-L ike 
ance totaled 1017. on Die-Cast Metals and Alloys Materials 
For a number of years” the Society on Light Metals and Alloys Industrial W ater 
vice of and Wrought 1)-22 on Methods of Atmospheric 
has used the device of Committee Week * = -8 on Electrodeposited Met: tallic Sampling and Analysis 
to provide a group meeting place for ae | 


number of technical committees and a on Ceme on Me ‘tallography 


sav ing of time otherwise spent individu- | -TonLime | -5 on Fire Tests of Materials and 
ally in making separate C-Son Refractories onstruction 


on Concre te and Concrete on Non-Destructive Testing: 
in travel to different meeting places Aggregates Fatigue 


~ ‘ormerly held in the spring, Committee -llonGypsum 10 on Radioaetive Isotopes 
eek has for the past two years been on Mortars for Unit M wsonry an Qui lity Control of Ma- 


15 on Manufactured >) 


held in mid-winter thereby giving the C-1 


“pare their reports and rte new and 


Mec ting inJune, 
A complete re port of the of 
= se committees is being prepared and 
will appear in the April issue of the | 


‘Valley D District Meeting 


to ‘Presiden ont Norman 

-L. Mochel speak to a joint meeting of 7 

= the ASTM Ohio Valley District and ae 
— Cincinnati Chapter of the American 
Society for Metals on the subject of 
Power and Materials. The dinner pre- 

ceding the technical session was also 
_ attended by a large number of members: 
who enjoyed it as a soci: break in 
hard work. 


Se: aling, and Embrittlement of Metals : at 
“High Temperatures held on W ednesday 


_ Sponsored by the Joint: Committee on The city of Cincinnati, scene of the 1955 ASTM Committee Week meeting, photo- 
flect of ature on the Properties: fromthe Kentucky shore. = 
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DULLETIING 
for the first time since 1951. th + 
- 
i 
at 
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mittee by Evan 
Research Laboratories, Westinghouse 
Electric Corp., the symposium consisted — 
the following six papers: 
The Role of Thin Surface Films in the | 
Deformation of Metal Monocrystals— _ 
J. J. Gilman, General Electric Research — 
Structure of Oxides Formed on 
Temperature Alloys at 1500 F-John P 
 fladavich, Purdue University, 
ffeet of in on ition of Ni Cr 
aed Alloys—E. . Gulbransen and 
Investigation of Inte Oxida- 
Type 310 Stainless Steels 
Keith, General Electric Co., C. A. 
and M. J, Sinnott, Unive relly of 
~The Properties of Oxidation Resistant: 
Scales Formed Molybdenum-Base- 
Alloys at Elevated Temperatures 
M, W. L. lores. R. Speiser, 
and J. W. Spretnak, Ohio State Univer-— 
‘Oxidation at Elevated ‘Tempers 
Radav lavich, Purdue 


q Davidson Fountain at 


bra 
the 


Soft Soldered Automotive Radiator Joint, Transverse Section of Header 


(Macrograph 10, Micrograph 250), Reduced for publication, First Prize, 
Macrographs—Non- Ferrous, Ninth ASTM P hotographic Exhibit. Oliver ¢ Yisen, 
ead Co., Brooklyn, N. Y. Bright constituent is the binary eutectic of lead 


tin; dark areas are primary lead. An interface of copper- is d at tl the june — 


tien of the solder and and the' 


HE Third Conference 
on Mass under the spon- 
sorship of ASTM Committee E- 
; will be hele id at the Mark Hopkins Hotel 
in San Francisco during the week of 
Papers are invited on all aspects of 
spectrometry. In order to 
committee sufficient time toc organize * 
the program titles of papers ‘should be 7 
submitted by Feburary 15, and an ab- 
March 1, 1955, Address 
this information to the Chairman of of the — 
vommittee on P rograms 4 and 


EssoLabs 
- Standard Oil Development Co. 


Box 1: 121 


Midwest Welding 


THe metallurgy. of weld-— 
ng, and soldering titanium was 
subjects” ‘discussed 
ruary 8 and 9 at the first annual Mid- 
west Welding Conference at Armour _ 
Research Foundation of Illinois Insti- 


Armour Research Foundation and the 
© section of the W eld- 


at Caterpillar Tractor Co., Joliet, 
IIL, who discussed ‘ “Applying Quality 

Control Welding in ‘the Heavy Equip- 
_ ment Field’; Theodore Gaynor, super- 

_ visor of the inside shops for Bethlehem 

7 Steel Co., Johnstown, Pa., “How Weld- 
ing Slashes Steel Mill Maintenance,” 
and Perry Cc. Arnold, welding | engine er 
at the Chicago Bridge and 

“Building and Equipping a Welding 
Researe 
Most of the program wae devoted 
to reports on actual industrial applica- — 
tions of welding processes by persons 4 

who have shown ingenuity in their use. 

Some of the talks also concerned latent 


research findings in welding. pre 
February 1955 
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Third Conference on Mass 
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Speed of Metallic 


Metericls 


ciety’ s most frequented meeting place, — 
will again welcome AST M members and — 
to an AST) M Annual 


Sponsoring. El on Meth- 
ods ofTesting 


26 to July 1. Effect of Speed of Testing on Tensile 


Headquarters hotel and location Strength and Elongation of Paper—R.— 
most of the sessions and meetings will Green 
again be Chalfonte-Haddon Hall, Effe set of Speed of Testing on Mechanical 
large hotel uniquely equipped to handle ae roperties of Plastics (will also cover 
the type of meeting held by ASTM. | eo 
_ Five symposiums (details given 


low) and separate sessions Soils, end Weed 

Fatigue, Significance ests of = Markwardt 

Concrete, and Pyrometric Practie Stress-Strain Rel: ationships in Yarns Sub- 

Elevated Temperature Testing make ted to Rapid Impact Loading— H. F. 

the fat technical program always an- Schiefer, J. C. Smith, and F. L. Me 
tie ‘ipated by ASTM’ers at their yearly 

gathering. _In addition, scores of tech- 4 Effect of Speed in Mechanical Testing of — 
nical committees and thei subcom- ‘onerete—J, J. Shideler and Douglas 


‘McHenry 
mittees will hold lar etings Effect of of Testing on g on Tension Test. 
during that week. 


of Elastomers and Hard Rubber—-D., S. 
* 55 Lectures Villars = 
‘lays and eramics—./. 0. Everhart 


Impact Testing 

Sponsoring Committee: _E-1 on Meth- 

Testing 

Stress-Strain Relations Under Impact— 

_K.R. King, D. 8. Wood, and D. 8. Clark 
speak on the properties of textile Transition Behavior in V-Notch Charpy 

fibers. It is intended that this lecture Slow Bend and Impact—Carl E. Hart- 

shall chronicle the far-reaching changes: 

have taken place in textile tech- Impact 


How to Make ‘the Charpy Impact ' Test 
nology since the 1944 Marburg Lecture Reproducible—David Driscoll 
by H. DeWitt Smith—‘Textile Proper- 


New luster will on added to the rec- 
ords of the Annual Meeting lectures this 
year when two widely known scientists a 
alter J. Hi: amburger and Frits 
-Lenel present, respectiv ely, the Mar- 
burg and Gille tt Lectures, 
Hamburger, Director of Fabric 
earch Laboratories i in Boston, Mass., 


Impulse 


Garverich 


8. Kurts, Jt. 
Finance 


oO. Schaefer, chairman 


Ledies’ Entertainment ent 


“Tinius Olse n 2nd, chairman _ 
ASTM Staff and their wives 


he Impact Tube: 
Polytechnic Institute, and chairman of 
B-9 on Metal Pow- @. 
le “cture on the subject of metal powders, 
hia Die 
The -energe tic committee named in the 
tail party and the ladies’ entertainment a 
: the annual President’s Luncheon, the 
achievement and service in the Socie ty 
Papers which will te prese uted j in the 


ipact Testing to —263 C—T. 8. De- 
ties—An Engineering Approach to Their 
Properties and Utilization.” On the Dynamic Ch: aracteristics of 
Professor Lenel of the Department of pact Machines—J. 1. 
“Metallurgical K ingineering,— Rensselaer ‘Technique for Applying 
Loads —George Gerard 
Committee 
ders and Metal Powder Products will 
Social Events 
The hard-working Philadelphia Dis- 
trict will again act as host to the meeting. 
“accompanying box is planning the tradi- 
tion: al midweek dinner-dance and cock- 
program. These activities complement 
_ Society’s own special event in which the ot 
various recognitions and awards for 
aremade, 
several symposiums are: 


‘February 1955 A S T M U LLE T 


_ Effect of Speed of Testing on the Strength : 


A New E xperime ntal 


} 


Note hed Bar Testing: Theory and 
thee Hoyt 
ongitudinal Impact t Tests of Long Bars . 
with Slingshot Machine-—W. 
Rambergand L. K. Irwin 
Impac t Deceleration Simulation on Rocket 
Powered Pendulum—J. R. Townsen: 
4 Railroad Shipping C ontainer Shock Tester — 
—J. R. Townsend 


Compressive Tests of Concrete at High 


‘Rates of Straining—-David Watstein: 
Strain Propagation in the Plastic Range— 
A. and C. Riparbelli 


"Sponsoring Committee; -3 on Cor- 

rosion of Non- Ferrous Metals 
Alloys 


ane 


fect of Natural Atmosph eres on ‘opper 
Alloys—A. W. Tracy 

Atnosphe rie Corrosion of Joppe — 
Twenty-Year Test—D. H. Thompson 


The Corrosion of Zine in the Atmosphere— — 


and 
Galvanic Couple Corrosion Studies by 
Means of the Threaded Spool and Wire 
Test-—K. Compton and A, Mendizza 
‘Atmeaphe ric Corrosion Behavior of Some 
Nickel 
The Resistance of Aluminum-Base Alloys. 
to 20-Year Atmospheric Exposure—C. 
J. Walton and W. King 
The Behavior of Lead, Tin, and Anti- a 
monial Lead in the Outdoor Atmos 
 __ 
Atmosphe ric Galvanic Corrosion | of 
similar Met tal C Couph ile 0. Teeple 


‘Above 1600 

Committee: Joint Com- 

mittee on Effect of Ter smperature on | 


T he ommitte e has assemb da 


Sponsoring 


Interpretation of Soil Test 


Four papers by « qualified authors are 
“scheduled for presentation in this sym- 
 -posium on (1) history of the work of 
Committee 1D-18, (2) a statement about 
weed for judgme nt factors, (3) 
am assessment of the committes by 
one of its leading critics, _ (A) & pape r 
pointing the way to its fu future d develo )p- 


ment of further work. cui 


— 
| 
— 
— 
3 
— ‘lor 
— 
q 
— 
— 
— 
in 
a 
— 
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“High Purity We Water Corrosion — 


onsoring Committee: D- In- 
Wate 
~ Papers will be presente 
Effect of Material Composition 
Effect of Various Water Environments 
Special Study of Carbon and Low | 
Alloy Stes 
_ Methods for Preparing and Main- 
taining High Purity Water 
ring P ems 


Committee D-7 


= 


7 


2 


AN ev ani jon of the — 
erties iron at elevated tempera- 
tures is being taken at Southern 
search Inst. under the sponsorship of 
Joint ASTM-ASME Committee on 
‘the Effects of Temperature on the 
.- work is to deve lop fundamenta! 
data on the characteristics of cast irons 
conforming to ASTM Specification A 
278 C laanes 10, | 50, and: 60 in the tem- 


perime enti al mtg will be u use ad tod de ster 
the load-carrying ability of cast 


_ iron for such elevated-temperature ap- y preventing softening. Molybdenum has 


plications as values, dryer rolls, pumps, 
hree general phases of experimental 
On 14 and 
Committee D-7 on Wood 
memorate its 50th birthday during a _ 
two-day meeting at the Palmer House, 
Chie ular subcommittee 
and main comm Litter meetings will be 
held in ee on with the American 
Railway Engine coring Assn. Annual 
Meeting. i Plans are being made for a 
special dinner. Invitations will be CX- 
tended to the ASTM Chicago District 
members of Committee 7 of the AREA a 
An interesting program has been 
ranged, which, with the dinner, will be 
jointly sponsored by the Chicago = 
‘4 ounsel and: Committee 
Lewis P. Shannon, Public Relations 
: . Dept. ., The du Pont C Company, will be 
. the featured speaker, on the subject 
“The Psychology of P rogress” W. H. 
Pulweiler, a long standing member of 
the committee and Past President of —_ 
the Society, will review the history of 


_ work were planned, The first phase has 
been completed and consisted of 
literature survey and screening tests — 


ing tests consisted of hardness deter- 
minations after various holding times 
at 100 and 1200 F. T hese tests ‘chowed 


softening due to heat. This was in- 


most heat resistant and, therefore, | are 
most likely to have the best creep and 
creep-rupture 
ture and creep tests on the most promis- 
ing materials from the first phase of the 


known el 
of gray cast iron to 
tionships among the various properties. 
Considerable information on growth, an — 
the committee. “elevated- temperature phenome non 
ae wo committees on arrangements are na cast iron, was found in the literature. 
committee of Committee D-7, and B. _ tigue properties and the effects of pro- 
longed heating on room. temperature 


_ J. Barmack, Commonwealth Edison Co. tensile properties of some cast om ol, 
chairman an of the C hicago Com- loys have been studied. 


investig: ations of 


Committee D-7 was in the 
eted, b , ted in- 
latter part of 1904 through the guiding — been conducted, but only ome limited in 


spirit of Hermann von Schrenk, one of 
the best known engineers in the wood 
wood preserving field. Dr. von 

av. il ble. 

Schrenk, since deceased, held the unique al The —— 
distinction of being Chairman of Com- tm 
mittee D-7 continuously for 44 years. 
; A complete account of the program w cs 


' Senior Metallurgist, Southern Resea 


vestigation of creep-rupture has been 


the thermal shock resistance of cast-iron 


ie information in the 
ture survey showed only partial correla- 


Properties of Metals. The purpose of ee ‘he screening tests showed ged 
correlation between resistance to soften- 


tended to indicate which alloys” are mation gained in the literature survey 
properties. Creep-rup- 


work are being run in the second phase. 7 
third phase will include thermal- 
shoe the irons with od 


creep in cast iron hav eo American Society of Heating and 
Ventilating Engineers 
ination 


reported, Very little information of — 


ion between creep properties and 


ropen 


Effect of Temperatures ‘on the P Prop erties of Male 


‘Summary eal Report on Properties of Cast Iron at Elevated ; 
Temperatures 


J. Kattusi' 


properties. It indi- 


eated that alloy additions of chromium, 
a 


molybdenum, and nickel show the most 
promise for producing good 
creep-rupture, and thermal-shock prop-— 


ertiesincastiron, 


ing at elevated temperatures and alloy 
content. Unalloyed irons show ed 
poorest resistance softening, while 
the most highly alloyed irons were the 
most resistant. Chromium is the most_ 
“effect single alloying element for 
little effect, while an addition of 
nickel and molybdenum is slightly 
better. Unalloyed nodular iron resists 
“softening to a slightly greater degree 
than does unalloyed gray iron, 


view of the questionable 


on twelve cast-iron alloys. The sereen- tion between creep and creep-rupture 


and other elevated-temperature proper- 
ties of cast iron, the selection of alloy , 
for cre ep-rupture and creep testing was 


eening tests but also upon the infor- 


the ability of different alloys” to resist —_ not only upon the results of the © ‘ 


-and a desire to include a wide range of 


alloys in the tests. The cast-iron com 


positions selected for creep-rupture a) 


creep testing are as follows: unalloyed _ 


cast iron, molybdenum alloyed cast iron, — 


chromium- molybdenum alloyed iron 


nickel-molybdenum alloyed cast iron, — 


automotive cast iron, al 


progr 


known as The Ainerican Society af 
Heating and Ventilating Engineers has 
changed its name to the American a 


ciety of Heating and Air- 


Engineers, Inc. This action was 
at a special meeting held in New York — 
City” _and became effective 


organization formerly J 


; — 
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— 
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n Stand aras 


ASTM Committee D-11 on Rubber and 

-Rubber-Like Materials. These recom- 

mendations included three new tenta-_ 


_ tive specifications, a recommended prac-- 

tice. and numerous revisions of existin ~Resis ating Buty! Rub ber lr tion for W Cable (D 135 52-54 T) 
truction of Rubber Tnsul: ated Wire : and: le @ 50-54 

standards. _ The accompanying box to 

lists the titles and designations of the © Recommended Practice for; 


new and revised tentatives which are Standard Test Temperatures for Rubber and i Rub b 


‘dese ‘ribed brie ‘fly below: Revisions of Tentetives 


‘ethyle ne Insulated Wire and Cable (D for: meee 


1351) Committee D- 11 provides pur- = 


chase specifications for e trical wires Ne atural Rub be teak ation for Wire and Cable ( D 35 


and Natural Rubber Heat-Resisting Insulation for Wire and Cable (D 469-52 T 
and cables insula Ozone-Resisting Insulation for Wire and Cable(D574-36 T) 


which has come recently into ae | Heavy-Duty Neoprene Sheath for Wire and Cable (D 752-49 T) | 
use, The polyethylene used conforms to Synthetic Rubber Heat-Resisting Insulation for Wire and Cable (D 7! 

ASTM Tentative Specifications — for Synthetie Rubber Performance Insulation for Wire and Cable (D 755-52 
Polyethylene Molding and E ‘xtrusion— Synthetic Rubber Sheath for Wire and Cable (D 866-46 T) 
Materials (D 1248). Wi ire so insulated Nonmetallic Gasket Materiz als for General A Automotive and Aeronautical ure 

considered suitable for continuous | poses ( T) 


ope ration for conductor temperatures up 


75 C with a maxis num co ‘conductor Testing Rubbe wand The srmoplastic Ineule Wire and ¢ ‘able (D 470-40 T) 
of 500,000 cir mil. The maximum volt- Chemical Analysis of Rubber Products (D 207-54 T) a 
age shall not exceed 5000 v for Bc ‘Test for Change in Properties of Elastomeric Vuleanizates Resulting from 
application or 10,000 v for series light. Immersion in Liquids (D 471-52 
ing. If the insulated conductor is to be Test for Low-Temperature Bri ttleness of Rubber and Rubbe erlike Materials 


exposed to light or weather, special pig- ers (D736-54T) 
mentation of the insulation or suitable “t “Heat Aging of Vuleanized Natural or Synthetic Rubber by Test st Tube Method 


(D 865-54 T) \ 
Be Methods of Tost for: 
Tentative Specification — for Ozone a ethods est for: 


Resisting Buty! Rubber Insulation ( Centrifuged Natura al Rubber 


need not previously covered in ASTM ae ee 
Revision of and Reversion to Tentative 


Natural Rubber Sheath f or Wire and Cable (D 
Light Duty Neoprene Sheath for Wire and ¢ ‘able ( (D 


consists antially of. butvl rub ber. r 


This type of insulation is considered 

‘suitable for continuous operation ¢ it 

able 


conductor temperatures up to SO C and The re ‘ » the ne specifies tion 
is considered suitable for all sizes and specifications and transfer of 13) 50: 
voltage classifications of single and details into a new, separate spec re 
multiple conductor power cables. cation to which the individual specifica- for Natura al Rubber 

Recommended Practice for Stand tions shall refer will greatly increase Wire anc able 

Test Temperatures for Rubber and their utility and reduce a great deal a Fe 


Bpecifi ‘Natural Rub 
entative Specific atic or Nature tu 
-Rubber-Like Materials (D 1349) was printing duplication, Tentative Speci- for W 


prepared by the committee in order i | fication for Construction of Rubber In- _andCable(D353) 
promote stand: ardization by the elimin: sulated Wire and Cable (D 1350) covers Tenta itive Specification for Natural Rub-— 
of many odd te ratures in construe ‘tional details, materials ber Heat-Resisting Insulation for Wire 
voltage test requirements of rubber in-  andCable(D469) 
sulated wire and cable for the distribu- Tentative Specification for Ozone-Renist- 


Its use result in re of the e 
of ovens required in a labora-— tion of electrical energy. It does not in- ‘Wire and Cable 
7 
tory and in improved operation as well 7 clude specific designs for special serv- ) 574) 


‘Tentative Specifica m for Heavy Duty 
er ive eci ca jon or 
as in providing a better basisforcompar- ices or unusual conditions. > 


Neoprene Sheath for Wire and Cal le 
ing Along with this specification the D 752) 


‘ommittee D-11 ‘has completed a Standards Committee also approved the Te ‘ntative Specification for Synthe 
aa reviow of all of the AST oo requisite changes in the following stand- : Rubber Heat-Resisting Tnsulation for 
-speitcatione slit nsulated wire and ards to effect the separation of construc- 
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Tentative “Specification for NE 
Rubber Performance Insulation 
Wire andCable(D755) | 
Tentative Specification for G iR-S 
thetic Rubber Sheath for Wire 
Cable(D866) 
Tentative Methods of Testing Rubber 
and Thermoplastic Insulated Wire and 
Cable(D 470) 
Revision and Reversion ‘to Tentative of 
Standard Specification for Natural 
Rubber Sheath for Wire and Cable § 
Revision and Reversion to Tentative of Sampling — 


Neoprene Sheath for Wire and Cable ¥ amd BE. J. Parente 
1950, at requ of Cabin Creek—W. M. Bertholf and WL 
of other tentative the Edison Electric Institute, AST 
and specifications include the following: through Committee D-5 on Coal and ‘The Variances of Reduction and Analysis 
Tentative Methods of Chemical Anal- — Coke started work toward deve ‘lopment — — —W.W. Anderson and M. L. Sutherland 


— ysis of Rubber Producta (D 297) are re- of a standard method for mec hanical | Multilot Sampling—The Accuracies in 
- Sampling of Large Coal Shipments = 


vised to include some corrections and ampling of coal. This work had not — 
‘si pang Applications of the ariance Concept— 


A Test on a Slotte: i Revelving Cylinder 
Coal Sampler— —A.0. _ 


R.L Coryell, PF. J. Schwerd, 


improvement of the new methods tl progressed very far before it was realized. T. A. Miakimen and R. 8. Thurston 
determining copper and manganese, that the existing theories on the subject Ge the 
Revision of Tentative Methods of coal sampling were controversial andy, V isman 
Test for Change in Properties of lasto- that data which would be of any value 
meric Vulcanizates Resulting from Im-— 2 toward resolving the theory or the prob- Copies of this 160-page symposium : 
mersion in Liquids (D 471) makes them lem of writing a standard sampling ean be obtained from ASTM Head- 
more specific, easier to use, and more in procedure were almost nonexistent. quarters, 1916 Race St., Aer sag yi 
line with present practice, _ Many | of _ It was therefore decided that a series of - Pa. Price: $2.75; to men bers, $2. 
these changes are editorial in nature. oe experiments should be undertaken to : 
standard exposure pe sriod has collect data applicable to the problem. 
been changed in Tentative Method of In four years pree eding the 1954 


for Low Temperature Meeting at which this sym- 


(D 736) whieh previously specified 96 posium was held, data were collected 

- hours for natural rubber and five hours — and attempts made at analysis of the - 
synthetic rubber. The committee elaborate experiments that had been 

has found that for the purposes: of this performed. Because an expe inditure a 
method five hours: is adequate in both — about $50,000 was required for the per- 
of these experiments Com- "Tere is an ever widening 
Revision of Nowa decided that the results n in the evaluation or measure 
» 


interested in the work. A symposium  e onstruction and the complexities which 
(D 865) permits use of aluminum block — seemed to offer the best means of bring- confront the would-be assessors of this — 
# heating instead of oil bath only, This — j ing this about inasmuch as papers from a quantity. On the one hand, different Z 
usage, which has been finding wide ac- ASTM symposiums are published in a — interest groups need and are using evalu-— 


ceptance, has proved to be comple tely. single volume ation methods: materials suppliers, for 


Heat Aging of Vulcanized Natural or should be made available to anyone nent of the performance of building» 
Synthetic Rubber by Test Tube Method — 


- satisfactory and eliminates a fire hazard, — a The symposium consists of one paper — research on the improvement of old ma- _ 
7 cae The committee established a definite — covering the historical bac ‘kground of terials or the development of new; 
a standard time in the mechanical sta- the theoretical basis of coal sampling, i builders, for economies in material and 
bility test instead of the former pro- report on recent British work, paper on 7 labor; innovators, for research on new 
-visional one in Tentative Specific: itions the theoretical equations of variance systems; lesigners, for the subst: untia- 
and Methods of Test for Concentrated, applicable to coal sampling, and four tion of alculations; ling offi- 
Ammonia Preserved, Creamed, — and papers covering experime ntal investi- ¢ ‘ials, for code compliance. On the — 
~ Centrifuged Natural Rubber Latex (D_ 7 gations, In publishing these papers it other hand, eac h may be confronted 
: 1076). ¥ It is also changing the me Gok is the hope of the committee that be- with: one or more conflicting problems: 
for copper and manganese to those pro- fore proceeding with additional werk cost versus size and number of spec i- 
posed by Subcommittee XI on Chemi- they will have the benefit of ideas and mens; _ size and number of | specimens” 
eal Analysis of Rubber Products, suggestions from others in this and versus adequacy of representation; 
Seven new grades of gasket material lated fields. laboratory versus field performance, and 
which are currently in use and for which se [he papers appearing in this volume % measured performance — 
specifications are needed are added to which | represents the most significant service requirements, = = 
Tentative Specifications for Nonmetal- % symposium on coal sampling per se in The purpose of this sy 
lie Gasket Materials for Auto- the ten follows: ‘sponsored by ASTM Committee E-6 
motive and Aeronautical Purposes (D on Methods of Testing Building Con- 
1170), In the natural rubbe tion —A, Fieldner strue tion at the 1954 Annu: al of 
ie Development the Theoretic al 
terials are G 1422-1, G 1422-2, G 1423-2 Basis of Coal Sam pling M. Be 
G 1422-3. Materials added in the we examining | some “asp 
treated and untreated paper classifica- Some British ork Coal pertinent to measurement and evalua- 


tion are G 3243-3, G 3242-2, G 3242-3. Sampling—R. C. Tomlinson tion; in some few of 
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the problems attendant to meaningful All: 1954 Book International Conference 

tation of evaluation tests; ‘Ss | destructive 

pointing out some specific current uses Standar ements — ; 
for, and a few eliminations of, data Available AN International Con-— 

from evaluation tests; publicizing data r ference on Non-destructive Testing is 

on field versus laboratory or scale — ss BY THe time this issue of © A. planned for Brussels, Belgium um from 
Bo all of May 23 to 28, 1955. The aim of the con- 
The papers in this symposium deal the 1954 Book of Standards Supple- — is to discu uss the preseet state a 
with several fae ‘tors and basic types of ments, with the possible exce ption of 
q re tests of structures are discussed. and nonmembers who have orderec 
_ The use of glued and nailed roof trusses - copies either will have received them or 
as well as wood diaphragms in buik ling can expect to receive them shortly. "sh 
construction is well covered by three ~The continued intensive activity of ation al of of i in- 
separate papers, al _ AST M committees and formation to help improve economy, 

a a itles of papers ar and their authors are is reflected in the fact that the size of app fication, and safety of nondestruc- 
as follows: the 1954 Supplements combined exceeds tive testing. ra 
that of the 1953 Supplements by 29 per National os organiss sations in / 

"Introduction —W. T. Savage cent. Individually, four of the Parts Belgium, Denmark, ‘inland, France 
Why Test Building Construc H. L. sare larger than their predecessors an and 


Gre ny, G t Brits 
a er ormance equiremen Eve ry me w ill receive the orway, ‘Saar and, Spain, Sw eden, 


H Coc L.W. W 
a Ths Masonry nts to the Ps arts of the Book of Switzerl: and, UL 8. A. and Y ugostavi 


Standards to which he entitled. are partic ipating. 


' ‘Fire Tests of Building Structures and Those members who normally buy extra _ The three principal technical subjects 


te ral from the ‘ae se cientifie 


Materials and T heir Utilization in Parts and who have not already placed will be radiography, ultrasonics, and 
Building Code Requireme nts—A, their orders should do so now in order to magnetic particle inspection, 
Bibliogr _ keep abreast of the changes made in nu- nondestructive testing me ‘thods such 
4 me rous existing specifications and tests 
aphragm Tests—A.C. Horner and to receive additional standards and 
be G “Sn and Nailed Pla Trusses for Hot tentatives so that their Book of Stand- 
vonstruction— R. F. by 
: ards may be kept up to date. Order 
forms were mailed to all members and 
committe members i in November rr, 19" 54. fe rence can be obtained “from” Mr. 
Gerold Tenney, President, Society — 
for Non-dest structive Testing, 704 Forty- 
Pric rice: $2.75 ; to mer members, $2. ‘i 


as use of ed dy currents and thie kness 
measuring devices will also be 
cussed, 
Detailed inform: 


Brazos 


In 
concerning the relative location of 
the aluminum and magnesium exposure 
tests of ASTM Committee B-7 and sprayed 
metal coating tests of the American Weld-— 
Society, the agcempanying 
being published. 
The site is located on land occupied 
“the Corps of Engineers, U. S. Army A. 
owned by the Freeport Sulfur Co., Free- 
‘port, Texas. The specimens on exposure — 
are to the left of the buildings in | 
mre‘ the | The site is about 100 yards 
from the intracoastal canal and about */, 
of a mile to the Gulf of Mexico. 
The photograph was taken by per- 
sonnel of the Dow Chemical Co. which 
has been cooperating with ASTM at this 
location in arranging for storing of equip- 
ment, mounting of specimens, 
oa It is this cooperative spirit at practically 
: all of the ASTM test sites that has 
made it possible to establish the sites and 
maintain them ata minimum of expense to 
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— | our expanded he: udquarters buil ling, 


FEBRUARY 1955 an expenditure of $11,000 for new 


_NINETEEN- SIXTEEN the sSociety’s headquarters facilities. 
RACE STREET The additional property procured 
te aceep PENNA. Cherry Street has been renovated and is 
being used effectively. There is room , 
for considerable expansion when nec- 
essary. As will be explained in the 
Directors’ annual report, the whole 
block in which we are located, between 
19th and 20th and Cherry and Race — 
Streets on Philadelphia’s Parkway, is 
now owned by the Soc ‘iety and two 
neighbors, the Academy of Natural ; 
= and the Moore Institute of 
‘the Executive Secre- marke t. Our return on common amortized in ten years, but with the 
tary’ s financial report to the Board of preferred (in the general funds) 30 sale of a portion of land acquired on 
— Directors at its January 18 meeting — a 3.7 per cent and on the book value, 5.0 = Cherry Street it will be possible, by 


the following data of our opera continuing the same amount of 


tions. An interesting financial year, 1984 Costs a oes eee tization, to wipe out the note in a little 


ste arted out on somewhat pessi- years, an 1 the Fi inance 
note which reflected some of ‘he Society is not immune from rising Committee has dec to al 
industry’ fears, ‘and ended in a situa- In 1954 we spent $750,988 » 
tion to the boom in indus- get an accurate picture we must add 
try. to this the reserve of $60,000 set aside The balance sheet of the Society 
‘* As customary, full details of our finan- to help finance the new Book of Stand- December 10, 1954, showed assets in- 
cial operations, investme nts, and such the general funds of 183,646; lis abilities, 
matters will be in a report whie h the ‘luding the Book of Standards re- — including accounts payable and all 
Directors will give to the Society in the — se rve we spent $337,346 for publications, — - reserve funds, of $356,641, leaving a net 
cutie in Atlantie City, almost $75,000 on special and miscel- surplus of $327,005, about 43.5 per cent 
laneous books (STP’s), public ations of the current operating disbursements 
11.7 per cent of our costs. —in other words, enough to run the 
: 5 Total income of $794,546 was some _ The money spent for salaries re p- Society for only about six months, 
below 1953's all-time record eo“ re nted 34 per cent of our total costs. — _ As has been indicated from time to 
“membership resulted in more dues, In 1954 general office expenses were time, the Directors have been concerned 
totaling $236,346, and while sales of © _ conside rably highe r, with $31,000 spent 3 that our net surplus is not greater. It a 
ere below the phe nomenal postage and expressage alone, would be much better if we could have— 
1953 figure, they still ran almost half -Headquar ters occupancy estimated at approximately one year’s operations in 
million dollars. Miscellaneous receipts, 7 about $31,000 gives us a very reason- a our surplus. Nevertheless, it, has been 
luding apparatus exhibit and higher able rental harge, consic the policy to put back into te chnical 
income from investments, was $87,741. than if we were actu: ay re vo Bag in work and publications a high perce ntage 
Thus, income from sales of publiea- Philadelphia, our income, Most of our ‘support 
tions was 59.2 per cent of our total, a 
and dues 29.7 per cent. The impor- i 


tance of the income from publications — 
is obvious. It enables us to continue — 50 te. 
additional service to industry and 


to underwrite the extensive and costly (We had good 
publications which are furnished the 987.51 
the to ie ards—We must finance this Book over & three-year vei 


increase our income from investme nts A deficit of $16,442. 


and progress was made by putting more .. e had expected ‘red”” of $41, 4 


money to work ine reasing our Total Assets $1, 253,398 


common lings. Interest and (Common stock values helped this. ) 
= in our general operating fun is 

was almost $24,000; in all funds, Surplus—$327, 005 

700 Oe ereentage on (43. cent t of disbursements—we should have a larger 
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comes from industry and it seems | logical 
that we should give as much service as 
possible to indus’ ty. Dee spite low 
surplus the Society is in healthy 


B In addition to the general funds, the — 


balance sheet also shows assets in the 
building fund of $322,064. In special is, 


398, 
Investments 
The book vi of the Seo iety’s in- 

vestments in all funds (that is, general, 
building, research, committee, and medal 
and lecture funds) was $511,875 on 
December !0, 1954. Market value was 
$631,618. T he Fina.ce Committee and 


have discussed at length our invest- _ 

[ 

ment portfolio, the proportion equity 

we should have and spec ifiy secur 

procure, ‘During: the year additional 


& were invested in bonds, preferred x 
the latter there 


my 1e8 to. 


and common storks, and in the case of * 

re as been a very marke 

appreciation, We have benefited by 
substantial divide nds and in seme 

ases stock dividends and splits. 

The matter of investments continues 

a to be a problem. The cbjective, of 
course, is to keep our monies working, 
sure that a fair proportion can inereg: e 
along with industrial growth, mainteio 


4. 


>. 
ad situation of ¢ the Socie ty aa our 1954 ope rations in comparison with earlier 


years. The net was a deficit of over $16, 


000, (To get this figure you must add the 


‘amount set aside for our Book of Standards publication which is to be financ ed 


a three-year pe 


= 


cluding cash, ete., 


hile A actually nt, 


it should | be consid lere 


in all funds shows 28. ‘Committee ‘Teele that | it must estimate 


per cent bonds, 13.1 per cent in preferred bs income very conservatively and be 


stocksanc 
In the 
common stock ratio is 63.6 percent, 
We 


158.1 percentincommonstocks, 


funds. be ‘market Vv! nlue of mutual 


to inve eat the con- 
cerned will consider three or four lead- 
ing equities, and will dete rmine 
ratio that seems wise to maintain, 


udget 


+1955 Budget 
T The 955 t by the 


Directors, estimates current income 
et $732,000, disbursements at $791,000, 
 jeaving a deficit of about $59,000. 


general, or operating funds, bursements. Some 


We continue bold 
amounts of four. mutual funds, 


the Investment Ac dvisory Committee are stock funds, the others balanced 


reasonable in connec tion with dis- 
operating econ- 
omies undoubtedly ean be effected 
are being instituted in the effort of 
giving maximum service to the members 
but ave oiding waste and duplication. 
There is some question on the value 
of publications of ce material, 
The Directors huve asked the Ac Iminis- 


trative Committee on Papers and Pub- 


jieations to survey certain sections, in- 
volving particularly the Year Book and — 


Preeding, 


The Society is fortunate in having a 


continuing group of ioyal and interested 


Directors who are keenly conscious of 
their responsibilities and show their 


= to be of Service in careful cannes 


3 While it is not unusual in the third | 


year following the appearance of the 


triennial Book of Standards to have a 
deficit, the budgeted deficit is not 


One item on nt budget 
on notab oll the $100,000 set aside for 


cent 


$233 705 


Per cent 


28 | 


| Per cent 


$226 284 024 


> 
Misce llaneous. . 
tee death 


Interest and Divide ends... 
Exhibit 
N 


Total Miscellaneous 
Toran ReceipTs 


Item 


4 


General Office Expense 
Meetings and Technical 
Committees 
Headquarters Occupancy 
Retirement, He alth. 
Miscellaneous 


as * Does not include $60,000 earmarkec 


- 


612 262 9 
2 398 
21 95 
13 768 
355 
3 196 
“a 673 
$814 640 


— 100.0 


ry Per cent 
| 


Per _Fer cont 


36.9 
36 


655 
970 
17797 
9061 123° 


and not 


338 448 52.2 605 
|... 
277 
243 
320 
621 
523 


783 
365 
4265 
622 
678 
4 


er cent 


$259 823 | $246 291° 
959 


24 
or 


$620 030 


vended, 


= 


= 


— Income and Assets Both Up; Net Assets Grow | 
&§ 
— 
¥ ~The total consolidated assets of the 4a! ay 
— 
ay 
— 

lt | 4.2. 3 3.9 «18 618 82] ae 
$750 987% | 100.0 | (100.0 81000 | $584 199 | 100 0 


55 Bes k of Stand: ards, w hich 

ath t the | nd on 


This gives the latest information available at ASTM Headquarters. notices of 
alll district and committee meetings customarily distributed by the officers of the respective | 


i, should be the final source of information on dates and location of meetings. This schedule 
oes not attempt 7 list all meetings of sections and | subgroups. 


28-March sin on Absorption Spec - P ittsburgh, Pao 


BUDGET (28-Mar arch h Committee D-20 on P lnstics Washington, D. C. | 
bhi E2on Emission Spec trose ittsburgh, Pa. | 
went |_| (Wim. Penn Hotel) 
Mare ht Southwest District Meeting—Jvint Houston, Tex. 


on arc Committee ©-16 on Insuls at- | Savannah,Ga. 


Mar arch 9 SAE-ASTM Committee or on Automo-— Detroit, Mie wn 
March ht Committee D-12 on Soaps and Othe: ther 


Estimated Receipta 


General 
March re Committee D-13 on Textile Materi: New York, N. Y. 
pancy Expenses. . 37 500 | 4. March Committee D-15 on Engine / Anti- Washington, D. C. 


Retirement, Health . 30 200 (Shoreham Hote tel) 


Miscell 
300 March 31-April 1 Committee D-14 on Adhesives New York, N. Y. 


‘Tora.  Orwn- April Joint Committee on Chemical Anal- (ASA Headqu: ters) 


ATING ysis by Powder Diffraction Methods (Polytechnic Inst 
BURSEMENTS.| 7 21-23 Committee D-10 on Shipping Con- Madison, Wis. 
April Committee C-19 on on Struc tural Sand- Madison, Wis. 
wich Constructions = (Forest Prod. Lab. 
May Jommittee E-11 on n Quality Control *hiladelphia, Pa. 
Automotive May 22 27 Committee Elo on Mass Spectrom- San Francisco, Calif. 
Golden Anniversary 4 26 July, ASTM Meeting Atlantic City, N. J. 


at the Golden Anniversary 
Meeting of the Society of Automotive 
January. More than two thousand 
attended the banquet and were privi- ul eee 
leged to hear a specially composed SAE of TM par- wishes to the 8 AE and was re 
Golden Anniversary March, and greet- ticipated in excellent programs at the speakers’ table at the banquet by 
ings from the founder of the SAE, P. M. ~ throughout the week. ASTM ero Senior Vice-President C. H. Fellows and i) 
—Heldt, whose 1902 editorial Campbell presided at the Sym- Executive Secretary KR. J. Painter, 
the Society. C. G. A. Rosen, the new — posium on Air Pollution; ASTM Post The SAE and ASTM have cooperated 
president, who is active in ASTM also President T. A. Boyd read a special — for many years in a variety of problems 
spoke to the group, and the highlight — ¢ ok len Anniversary article on SAE in — of mutual interest and there unques- 
Dr. Kettering’ address on “The  tionably will be more in which close co- 


uels and Lubricants—Yesterday, 
Next Fifty Years.’ "one has to hear day, Tomorrow; W. M. Holaday pre- operation of the two groups can re lineal 
: sided at one of the largest ‘technical 4 in further service to industry, 
them fully, but his was that sessions we have ever seen on new Kenneth G. Mackenzie, AS’ Past 
> if today’s engineers estimate their prod- Pontiae and thevrolet engines; and resident and He Member, was 
nace uct’s growth at the end of 50 years they Glen Riegel had a special article on what awarded the SAE C tA 
or their successors will be surprised ahead in engineering materials (these = ertiicate ppre- 
b how wrong they were. In other words, special articles are to appear in the Feb- ciation for his outstanding contribution 
progress is more rapid than we antici- — ruary issue of the SAK Journal, which to the work of its Fuels pand Lubri icants 
pate. A tribute was paid to the SAE 7 will be an outstanding issue), Technical Committee on January 13 ata 
headed by John A, C, Warner, ASTM had extended through Presi- luncheon at the Sheraton- Cadillac Hotel 
Secretary and General Manager. dent Mochel congratulations and bes in Det 


is be furnished members on thet 
membership the same as in the paat all 
though it will be much larger 
hogs Malling nrices however are heing in 
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an ASTM standard 
that determines whether a touch-up 
paint job is needed on the 66-year old 
_ Eiffel Tower, monarch of the Parisian 
scene ‘and world-famed ‘symbol of the 
_ Symbolic or not, the Tower is, infact, 
12,000 pieces of iron and steel (mostly 
iron) pinned together with 24 million 
rivets. The most painstaking mainte- 
nance has been required to preserve these 
pieces from destructive corrosion in the 
highly | polluted atmosphere of a gre at 
industrial city. 
Writing in the September issue of the 
Official Digest of the Federation of Paint 
and Varnish Production Clubs, Henri 
and Jean Rabate describe the plans and 
_ procedures by which the great Tower is a 
protected from corrosive forces, and 
point out that ASTM standard method 7 
D 610! is used in a guarantee of dur: mer 
_ bility of paints under the present main- — 
tenance contract. 
a This contract, according to Messrs, — 
Rabate, has for the first time a guarantee 
of durability of the paints, a period fixed 
at six years. During this period the = 
painting company, after verification of 
the need for restoration by an impartial — 
_ expert-arbitrator proceeds to work on 
= of not less than 50 square decime- 


ters “which show signs of deterioration ie } 
by pits of rust, corresponding in number 
and size to the figure of corrosion-type 


No. 6 (pits of rust without blistering) of ; 
the spreading of rust on ferrous metals 
and alloys covered with paint, of the 
American Soci iety for Testing Ma- 
Tower has been 
seven years since its erection in 1889, 
the regularity of this work insuring that 
the degree of corrosion shall never e xeeed « 
the total destruction of more than 5.10 
per cent of the area of the old paint films. 
- Color of the top coat is a yellowish — 
- brown which is least sensitive to stains 
caused by splashes of lubricating oil — 
_ from the hydraulic double cabin lifts. — 


Evaluating Degree of Resistance to Rust- 
ing Obtained with Paint on Iron or Steel 

Surfaces, Book of ASTM Standards, 
Part 4, p. 593. 


ASTM BULLETIN, 


Activity in ASTM. | 


1954 ASTM. technical activities in coal 
the present Committee D-5 on Coal Coke was not 
_ jished in 1904 it stands today as the vehicle and expression of the Society’ s 
uninterrupted work in this field. The BULLETIN takes a backward glance ; 
at some al the personalities and events that shaped the first 50 years. — 


HORTL after ter the turn produc ers, ‘coke ovens, foundry cupolas, 
oe of the century the impetus given stand-— - brique tting machines, and coal-washing 
ardization by the ASTM Committee on equipment, It was the first nationwide 


=) _ survey of the composition and utiliza- 


Specifications for Steel, fostered the — 
he establishment of the committees on tion properties of American coals. This 
for Cast Iron and on work, which was continued after 
‘inishing Castings, The interest in Exposition, was a tremendous 
specifications continued expand to public interest in fuels 
within the foundry industry and in 1904 
Committee J (later Committee D-6) on Bee A Committee bes 


cifications for Foundry natural outgrowth of Committee J 

Coke was organized, on Coke was the establishment in 1908 Walter Wood 

The first chairman pro tem, was of Committee O (later Committee D-5) 
Walter Wood, also cliairman of the on the Standard Specifications for Coal. 
- Committee on Cast Iron, Mr. Wood, — With Dr. Joseph A, Holmes, Chief of the 
head of the Philadelphia firm of R. D. Technologic Branch of the — 
Wood & Co., was & graduate of Havers ¢ Survey, as chairman, and 
ford College and Harvard University . Bush, Receiver of the Missouri- Ww. arr, Professor of Industrial 

7 and grew up in the family business of | ‘ia Pac + Railroad, as secretary, the firet ( ‘hemistry, at the University of Illinois, 


manufacturing cast iron products, He 
succeeded by Charles HL Pittsburgh on January 29, 1909. Six mittee with American Chemical 


meeting of this committee was held in —was established as part of a joint com- — 


WwW ho was elected the first pe rmanent — sube ommittees were formed covering 4 Soci iety for the sa mpling and ans alysis a 


‘hairman in 1905, and continued in this the preparation of coal specifications for coal. “The joint organized 
office until 1913, Mr, Zehnder ce various purposes, such as steam power _ in 1911, consisted of Dr. W. A. Noyes, 
authority on foundry practice, was plants, producer gas plants, space heat- of the Chemistry Department of 
president of the Allegheny Ore & Iron j ing, metallurgical uses, public utility the U niversity of Illinois, chairman; 
P ~ Co, and later director of several founiry oh) manufactured gas, and cement produc- Perry Barker, consulting fuel chemist; 


companies, tion; also, three subcommittees were H. C. Dickenson, physicist incharge 


The secre taryship of the new com- appointed on sarnpling and testing coals, 


~Moldenke, graduate i in motalluexy from educational wort in behalf of more charge of coal analysis laboratory, 


Columbia University, and an outstand 

ing metallurgist and foundry practice lected the s same wtructive imagina- Dr. F. Hillebrand, chief chemist, 
~The son of a L Luthe ran tion and crusading spirit of Dr. Holmes National Bureau of Standards; 8. 8. V 

ele “ore who eventually became Presi- that had Jed to the establishment of the hes, chemist in charge of materials test-— 


famous Columbia School of Mines, efficient mining, preparation, and use of Bureau o of Mines, Pittsburgh; 


of calorimetry section, National Bureau 
mittee was held by Dr. Richard forms of contracts in coal purchases, and of Standards; A. C. Fieldner, chemist in, 


coal, T his program re- Haas, engineer, ( ‘onsolidation Coal Co. ; 


dent of the General Council of the Government fuels testing plant and the laboratory, U. 8. Government; and 


Tatheran Church in North America, creation, by Act of a the White, Professor of -Chemie 
Dr. Moldenke with this distinguished § Bureau of Mines in 1910, ie win E ngineering, University of Michigan 


‘ education, was an individual of out-—  eauamabttees of the Committee on Coal America’s most experienced and best-— 


engineer, and executives in America. For ex- testing of coal. Professor Noyes and 
It is notable that the beginning of | 


activities in solid fuels testing in committe American Chemical Society ommittee 
1904 coincided with the establishment of ern 
U. 8. Geological Survey Coal Test- 


a perspective of the difficult problem of — 
ing Plant at the Louisiana Pure hase Joint ASTM- ACS Committee 


standardizing the empirical determina-— 


plant was equip ped to make “fullse vale In 1910 Committee E-4 (later Com- 0 that comparable results could be ob- 


background and classical and technical The chairmen of the vasious This committee was from 
standing culture as well as a gifted con- om read like a roster of the leading engineers trained chemists in the analysis ol m 


ample, B. F. Bush, the ‘see of = -Hillebrand, members of the 


‘on Coal Analysis had a very clear 
Takes up 


This Analyste 4 tions of the proximate analysis of coal 


tests of es, gas mittee D- under aad of tained by different analy sts in 


Years of Coal and Coke 
iil 
— 

to 
ip 
— 
| 
| 
— 
— 
— 


> 


different laboratories 
samples of the same coal. they had a 
sound appreciation of the weak points | 
in the existing methods and had many 
ther rem. . There 


on ‘the and tive group for work on 
analytical methods pertaining to coal — properties of coal and coke, and the 
- that had been conducted at the Govern- | development and standardization of 
4 ment Coal Testing Plant and the suc- better analytical methods — and new im 
ceeding fuels investigations of the methods of physical testing, 
Geological Survey and the Bureau of = New subcommittees conducted ex- 
was no easy matter for Chairman methods for measuring the physical 


C on Coal and Coke 
_ The combination of a ered coal and 


. Noye ‘8 to guide this group of established 
authorities toa al ement on many 


bulk density, friability, resistance 
of | 


shatter and tumbling, screen size, and 


» Mode of Occurrence of Ty pes ‘of Ameri- 


ean Coals, M. R. Campbell, U. 8. Geo- 
logical Survey, chairman, 
Subcommittee IT on Methods of we 
Origin, and Composition of Coal, 
Subcommittee IIIT on Present and Pro- 
y a Systems of Coal ¢ ‘lassification, 


HH. J. Rose, Koppers Co., chairman, — 


cae 


coal, M. 
the first 


R. Campbell had charge of 


comprehensive survey of the 


nt the outstanding mem-— 
bers of this committee, Dr. Hillebrand, 
. author of the U. 8. Geological Survey’s 

classical bulletin on the Analysis of 

Silicate and Carbonate Rocks, was one 
= of the world’s greatest expone nts of or: 
precise chemical analyses. Professor 
Parr, the dean of coal chemists of that we 
ds uy had invented calorimeters for det a 
4 mining the calorific value of solid, liquid, 


and gaseous fuels; and had developed 
numerous for one and 


_ fineness of pulverized coal, Tests were — 
also developed for assessing the behavior 
of coal on heating by measuring the — 
agglutinating, free-swelling, expanding- 
under-pressure, and other plastic proper- 
ties. A thorough review was made of 
‘the standard methods of bulk sampling — 
‘and new methods were developed experi-- 
mentally for sampling coals according 
ash content. 


in Coal Classification 


first instruc 

gineering i in this ha ad 
established himself as a leade ri in the 
_ application of chemical engineering to was merged with Committee D-5 as 
the manufacture of coal gas and the Subcommittee XVIII. alia, 5 

recovery of by-products fromecoal. Dr. the formation of the Sectional 

7 Dickenson was the leader in the United Committee, A. C. Fieldner, Bureau of 
“States i in the precise determination of | Mines and Chairman of Committee — 

7 heats of combustion and organized the D-5, had been elected chairman, and 
Bureau of Standard’s system of furnish- —-H. L. Gandy, Executive Secretary of the 

: — ing samples of benzoic acid, sugar, and — National Coal Assn., was elected secre- 
naphthalene of known heating value for iu tary. Three technical committees were 
the water equivalent determination of oe “organized within this group: I, on Seien- 

commercit al cs alorime ters tific Classification, H. 8. Rose, Koppe 

tac t, and ‘o., chairman; II, Use Classi 
nent necessary the H. Fulweiler, United Gas Impr 
man to secure a meeting of minds of the ment Co., chairman; Marke ting 
the aad the prac- Practice, F. R. Wadleigh, Consulting: 
— The Technical Committee on Seien- 
tific Classification was requested to 
formulate a system of coal classification — 
based on the chemical and physical prop- 
erties of the coal and with reference to 
origin and constitution, The Technical 


ASTM-AS: A See ‘tional Committee on 
- ‘lassification of Coal, begun in 1927, 


val, 


te of turning out of 
analyses a day as in the Bureau of 


Yet that is just what P 
did. He eventually secured unanimous 
agreement on controversial points, and 


Soe ciety for Testing Mate rials the 


American Chemical Society was pub- 

lished in the June 1913 issue of the 

Journal of at and Engineering 
themistry. 


rily on tl of coal a ia] 
= (this m to hea corre related 
the scientific syste m insofar 
e and desirable), The Technical 

Committee on arketing Practice was 
ae to collect and collate information — 

on commercial practice for the benefit of 
evident that iat the the other two technical committees, 


By ‘1921 it 


of the paleobotanist ; 


as 


= 


~~ Ineluded on these subcommittees were 
properties of coal and coke, such as the leaders i in geology and chemistry of - 


coal re source es of the U State and: 


tem used by the U. 8. Geologic al Sur 


George H. Ashley, State Geologist 
of Pennsylvania, was primarily a coal 


of!fixed carbon content; 


geologist and had proposer 1 a scheme 
for the classification of coal on the basis 
David White, 


paleontologist and senior geologist of 


the U. 8S. Geological Survey, 


was an 


authority on the origin and me tamor- 
phism of coal as it rose in the scale of 


pale robot anical research on the origin and 
constitution of coal and had proposed a 


on ank; Reinhardt Thiessen, of the Buresu — 
+ ™ 1940, the completed work of the — of Mines, had also achieved leade rship = 


classification system from the point of — 


and P rofessor 
Parr, the de: an of American: coal 
chemists, propose “doa chemical 


classifieation of coal by rank that was 


committee members had proposed 


tems of classification that had — 


considerable recognition in a North Amer- 


ica, 


> 


quired for the classification of coal, 


To 


keep the technical world informed on — 


the progress of the work, several sym-_ 
posiums on the properties and classifica- 


_ tions of coal were held at meetings of the | 


American Institute of Mining and 


~ Metallurgical Engineers, from 1928 to 


 tifie thet porte 


From these studies the committee 
eventually agreed on a system of scien-— 


thus far, the use, These were 
(1) the plotting of the percentages of 
fixed carbon on the Y-axis and the 
calorific values on the X-axis of a 
rectangular coordinate chart to deter- 
mine the boundaries of the different 


ranks of coal as suggested by Parr; (2) 


the use of the percentages of fixed carbon 


work of the committees on coal, coke, 24 iis Of special interest was the organiza- on a dry basis to determine the bound- 


tion of the subcommittees of the Tech- 
| 


|ASTM BULL 
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aries of the ranks of coal ranging from 


= 


ae 
more closely allied with the nical Committee on Scientific Classifica- 
at Committee D-3 was merged as this was recognized as basie to 
Mes in 1921 and D-6 merged with the whole question of coal classification, 
‘through Fieldner, Barker, and 
— 
— 
_ 
[ 
ths 
— 
— 
— 
— 
&g 
— 
| classification, if possible, baser jak 
- 
— 


bituminous coal to anthracitic coal, 
clusive, as suggested by Ashley, and (3) 
the use of on & 
coals for defining the ndaries be Sade ACR 
tween lignitic, sub-bituminous, and Printed on behalf of the Administrative Committee on om Rewarc 
Campbell. Following the suggestions | = —Some of our technical committees have evidenced considerable _ 
of Parr, the committee specified Psa | concern over the publication of “Unsolved Problems” and particularly the 
calculation of « nalytical values used in | | distribution of this pamphlet. 
coal classification to mineral- free the risk of repeating ourselves, we should like to point out 
that the purpose of = tention ber these lems was woe. Tt was 


Following these basic decisions, the 

technical committees on scientific and 

use classification of coal continued ac- 

work for several years on details of or that such ms serve as a 

classification that eventually resulted in guide to future activities. Conversely the laboratories approached = 

a satisfactory specifications for the classi- | _—_ offered the opportunity to bring to the Administrative Committee on Research 

fication of coals by rank and by grade, (and subsequently the technical committees concerned) problems which they 
In 1934 the Sectional — Committee _ felt to be in line with ASTM interests, 

specifications were published as tenta-— practicality of this approach is borne out by the following 

tive. In 1937 they were adopted as excerpt from a letter received from J. R. Gustafson of the Ford Motor Co.: 4 

- standard by the ASTM and approved 

American Standard the Americ an 


_ Sinee you have asked for additional questions on the several problems submitte d, 
owe would add a sixth question to the problem on the Mechunism of Stress Corrosion i 

| Cracking, this question being “Effects of alternating applied stresses on stress — 
7 ; corrosion, we or the problem relating to Chromate Conversion Coatings several 
: questions arise regarding economic advantages, galvanic protection between dis- 
48 te in 1938 similar metals, and the limits of abrasion qualities of chromate coatings. The 
7 up to standard and adopted — inl automotive industry is confronted with many problems relating to the electro- 
ASTM and ASA in — pi ; - deposit m of metallic coatings. A question that would logically fall under the | 
% relating to microthrowing power in electroplating would be the effects of 
bath temperature versus the valence of depositing materials. Considering the full 
Progress of D- problem of electrodeposits, an answer to the relationship of current versus bath 
temperature versus pie versus the chemical analysis of the plating solutions would be 
21, t th ‘ttee | valuable information. In conjunction with the problems confronting Committee 
ince 19 xe committee has pro 470 B-8, I have some data o on cadmium plating which might be of interest to this group. 
duced 3 specifications, 14 methods, oy Regarding the proble m of the Chemistry and Utilization of He =i 
groups of standard definitions and a ' cellulo the question we raise is whether or not a cheap sound deadener or — 
lished 8 proposed methods, insulating material for car bodies could be deve sloped from this by-product. 
A total of about 25 subcommittees’ such seems practical, then the insulating properties of this material should be -_ 


Ry have been appointed during the life of sidered for study. * . he automotive industry also has a similar problem which — 
‘ ~ Committee D-5, of which about nine are A 3 could be studied under the topic, Fundamentals of Asphaltie Adhesion. The 


_ problems relating to fatigue and delegated to Committee E-9 bring forth eeve ral 
_ questions that need to be answered, which are different from the ones outlined in the 
- broe hure, One such question would be the effect of residual stresses on the statis- 
tical nature of fatigue darnage. We have conducted fatigue tests in both shear and j 


active at present, The total member- 
_. ship of the committee has varied from 
— about 40, in the early twenties, to nated 


60 in recent years, The approximate bending for a period of more than five years, and during this time have accumulated — 
_ distribution has been about 40 per cent : _ some rather valuable information relating to this subject. These tests have been A 
general interests, 35 per cent consumers, conducted on fully hardened steels and at physical properties exceeding 44 Rockwell — 
and 25 per cent producers. Most of the | ©. We intend to start a new program which will study the effects of residual M 
experimental research for the committee i otresses in the near future. These studies will be made on the equipment which 4 
has been done in relatively few govern- f we designed especially for the establishment of limiting stresses in bending Lust 


oratories, such as the U, 8 Bureau of _ Pou a You will note that both the “give and take” aspects are - 
Mines, the Illinois Geological Survey, 


"sented here as in numerous other letters which have been received. es any 


the Koppers Co., the Pittsburgh Coal {| = We trust you will look forward to the next issue of ACR NOTES 


Co., and the Commereial Seating and _ which will be — by one of the members of the Administrative * sacl 


mittee on Researe ho 
Copies of the edition of ‘‘Some Unsolved Problems”’ are still 
ously as chairman and secretary, re- available without charge from 1 ASTM H Headquarters, 
ner retired and Selvig succeeded him as — 
a H. Sawyer succeeded 


position until July 1952, -vhen both 
etired, and. Ww. W. Anderson, Commer- 
cial Testing : ‘and Engineering Co., be- 
came chairman; O, P. Brysech, of “Industrial research is the most significant | force in our society jin determining 
Institute of Gas Technology, accepted quality of our living, in conserving materials lo man’s survival, 
 secretaryship; ar tussell,of the J. Kelly, President, 
Co., was elec ted vice-chairman. Bell Teley 
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the 


of Ela 


1 Tentative Method fT 


e Velocity of Propas 


— 


Outline of Method 


us use of pulse velocity to deterraine properties of con- 
¢ a 2. This method is 


rete, long proposed by varicus investigators, assumed a practical aspect — va 
ey in 1945 upon the report of the development of an impact device suitable for © er 
measuring such velocities. Many organizations have investigated such 
devices since that time. Additional progress was reported in 1949 with 
‘the development of an electronic instrument, sometimes referred to dart 
an ‘‘ultrasonic’’ instsument, for measuring velocities with, , possibly, greater 
accuracy than the earlier impact device. 
Subcommittee Il-e of ASTM Committee C-9 on Concrete and Concrete = 
_ Aggregates has followed the development of these instruments and tech- 
niques with great interest. With both types of instruments now commer- a 
= availabie, the need for such a standard method of test became ap- 
parent. In 1952, upon the request of the subcommittee, J. R. Leslie of the — 
Ontario Hydro-Electric Power Commission prepared a ‘‘Proposed Tenta- 
tive Method of Test for the Measurement of the Pulse Velocity of Propaga- 
tion of Elastic Waves | in Concrete”’; ; he also submitted a —— 


— 
is concerned. 
the measureme nt of the veloc ity of 
4 propagation of groups of compressional 
waves in concrete, and does not apply 
to the propagation of groups of trans- — 
verse or other vibrations in the mate-_ 
rial, The pulse velocity is independent 
of the by wires an of the 


do not inte fe re W with the sure me 
a of the arrival time of the directly trans- 
mitted 


Apparatus 


Comments are solicited and should 


in Fig. 1, shall consist of the 


e addressed to the American Society (a) Pulse Generator Circuit--The 


Materials, 1916 Race St., 


‘me ethoil of teat 


measuring the velocity! 
= tion of compressional waves in concrete 
_ inorder to determine the condition of the 
a concrete, The method, which consists 
p og determining the time of travel of a 
7 pulse or train of waves through a known ae) 
path length in the Mate rial, may 
used to adv: antage — to indie ‘ate the 
progress of dete rioration in concre te, 
in the study of setting behavior, and i in 
the survey of field struetures for de- 


terioration and crac cking. The pro- 


cedure is applicable to field or labora-— 


tory measurements without regard to 
size or shape of the specimen, within 
the limitations of presently available 
pulse sources of energy? and provided 
he wide ratio of 


figure. 


“In order to differe the results 


bey * ‘pulse velocity”’ is strongly urged. 


Presently available generators limit 
to 3 in. minimum and 40 ft maximum. 
(Long, thin laboratory specimens exceeding 
a length - width ratio of 5 to 1 give poor re- 
-  .. ) Pulse velocities so measured may be 
expected to vary from a maximum of 15,000 
ft per sec for high-strength conerete, to 
(14,000 ft per sec for average mixes, to 4 
- value less than 10,000 ft per see for speci- — 


mens with advanced dete rivration ion. 
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» 8, Pa. 


tained with this method from the velocities > 
obtained by other methods, the use of the — 


‘Pulse generator cire cuit shall consist of an I 


TRANSDUCER TRANSDUCER 


be |. 


OSCILLOSCOPE 


PULSE 
TOR 


| 


1. Schematic ‘Diagram ¢ of Pulse Testing Circuit. 
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— 
— 
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— 
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tronic lve ‘uit for generating g pulses displayed with sufficient amplitude with the suit. . The 
of voltage, and a transducer for trans- ; on the screen, Higher sweep velocities A calibrator is connected to the vertical 
forming the electrical pulses into me- should be available to facilitate the ac- a amplifier for use. General principles 
chanical (ultrasonic) pulses at a rate curate measurement ofthetimeinterval. in the design of precision time delay 
that is determined by the size of the This may be achieved by the use of a —_ and calibrator circuits may be found in 
specimen, and that is not less than 50 -delayed- -trigger circuit, combined with References (1) to 
sec, The transducer shall an increase in the sweep velocity by a 
constructed of piezoelectric or mag-— actor of four or more, Procedure 
ers the faces of the conerete, 


ece iver ms nay be a 


shall besimilar to ‘surface of the concrete, "Then 1 measure 
tween 15 900 30, 000 per sec, (b) above. The over-all amplifier the length of the shortest direct 

It shall be provided with a suitable — 7 gain shall be sufficient to allow full de- between the centers of the diaphragms — 
coupling medium in order to ob tain 4 flection of the weakest signals which are — and the time of travel on the cathode-_ 
adequate contac with the concrete. received, An approximate gain of 200,- tube, by aligning the strobe marker 
Use of a distended rubber diaphragm 000 maximum, including the preampli- pulse opposite the received wave 
and an oil-filled housing under slight -_~y has been found sufficient for use and reading the calibrated dial. a 
excess pressure has been found to be with Rochelle-salt receivers, An .inter- w cause the effective beam width of “. ' 
suitable; metal diaphragms may be mixing circuit shall be provided to allow _ transducers is wide, they need not be 
used against smooth plane surfaces. a fraction of the transmitted pulse to pointing at each other. T ransmission — 
‘The voltage output and impedance of pass through the vertical amplifiers. times ec: an be measured across corners — 
electronic circuit shall be » designed The cathode-ray tube may be of the “a structures ¢ or? along one face, although 


he use with Se pie material or -double-beam type. Tf: a in the latter case the maximum range 
oy single-beam type is used, means shall isreduced. 


provided for superimposing a timing For “greatest “accuracy in the time 
use with 4! reg X. cut Roe helle-salt. wave or marker pulse on the trace in _ Measurement, the amplifier gain shoul 1 
 erystals, The elee tronic circuits shall addition to the signal from receiver. be increased until the wave front of the 
such that the use of long connecting ‘received signal is essentially vertical, 
cables does not result in appreciable o (d) Time-M Measuring Cire uit,—The The error due to rounding off of the — 
loss of voltage. Triggering voltages time- -measuring circuit shs all be capable ies received w ave is then minimized. 
suitable for driving the oscilloscope and of measuring intervals between 100 use of sweep expansion circuit 
time delay circuits shall be suitably _ mieroseconds and 5 milliseconds to a will result in an increase in the accuracy 
spaced in time free from 1 objectio tion- precision of one part in 200, It should measurement unde most conditions 


instability, be provided with multiple scales inorder of measure 
that the desired accuracy can be ob- urements on n large 


(b) Receiving Cireuit. —The r receiving tained. It should be initiated by a trig- Use of long interconnecting cables. — 
circuit shall consist of a piezoelectric: ‘ gering voltage from the pulse generator ‘The latter should be of the low-ci vpac ity 
with housing and an elee- circuit, and should operate at the repe-— shielded coaxial type. The use of field 
tronic amplifier. The tition frequency of the latter. telephones between stations had been 
transducer shall be so constructed that — timing circuit should provide an output found advantageous for expediting the — 
the resonant frequencies of the trans- + marker pulse or “strobe” at the end readings. ro haa 
“mitter and receiver are the same. of the delay period which ean be ob-— ia zero correction must be applied to 
~The use of a rub ber-faced , oil- filled served on one of the cathode-ray tube the measured time intervals. ~The 
housing is recommended, The voltage traces as a reference marker, The — zero correction is equal to the travel 
_ generated at the receiver may be ampli- ~ marker pulse shall be continuously ad- 3 time in the rubber and oil ae in the 
fied in a suitable preamplifier or hes a. justable in position by means of a cali- transducers, It may be measur 
amplifier, or may be matched to the — brated dial. ‘The use of a multiturn = by pressing the two tr Cc 
Conner eting cable with a suitable trans- —_— potentiometer equipped with a dial ; together with the same pressure use 
prior to its transmission over divided inte 1000 divisions is the actual measurement, and meas- 
connecting cables to the display unit. mended, The calibration of delay uring the time on the cathode-ray tube. 
rhe amplifier or tr: ansformer shall time against dial divisions should be 
an essentially flat response between a 
— frequency of 5 ke and one that is = 3 may be direct-reading in time intervals. te (a) Velocity, (V), is rere ae 
times the of the flanges of 200, 1000, and 5000 micro- the following formula: 


for use with both labor: atory specimens 


V 

Display Unit, The display unit and field structures, although the latter 

shall consist of a oscilloscope range may be omitted for laboratory 

on whieh the” transmitted and received use, The time- -measuring circuit should 

os pulses are viewed simultaneously as be reasonably insensitive to thermal and 
tion, in seconds 

—-vertieal deflections of the trace, Th he line-voltage changes. Provision of a 
7 oscilloscope shall be provided with a om calibration device for the purpose of Nore. —The veloci ity may be used to 


ed (driven) suit, obtain a value for the dynamic modulus 
rigger riven) sweep circuit, ope r ay. checking the linearity and range of the a elasticity of the material, provided the 


ate vd yom the ator cire via time-measuring circuit is recommended. density and Poisson's ratio are known. 
One form of calibrator widely used con- 


sists of a quartz-crystal oscillator having The bol ldface numbers in parentheses 
Asse el tl ‘al refer to the list of vellesences appended to 
time of travel through t le materia syne hronized thismethed. — “iG 


essentially linear in order that the latter oe) 
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Be relat ionship of the modulus 80 
_ obtained to the dynamic modulus ob- 
tained by other methods has not been — 
the use of the term “pulse 
modulus” for these results is advised in 
order that confusion between the results 


obtaine by the two me tthods wil! not of propagation takes the following form: 


The ve | is rel sted to the 


lowi ing equation: 


= pulse velocity, 


= pulse modulus, “He 


mass density, and 
Poisson's s ratio. 


The value of ratio to be 
di with Eq 2 has not been determined 
with | certainty. For purposes of cale 
 Jation, use of a value of AK = 0.24 is 
recommended, A more practical form of 

Eq 2 for use with concretes of normal 

and assuming a Vi alue of Pois- 


tudinal modes and the radial vibrations 


= feet pe 

If Poisson’s ratio is believed to vary 


(1 


a+ +K)( 


E = 2.16dV, 
P 
Al. The use by many organizations of b 
dynamic testing techniques for concrete 
has expanded widely during the past few 
years. Both continuous-wave and pulse 
= methods are now being applied, Ryu the 
frequencies in use vary widely. A general 
discussion of the factors affecting the ve- 
locity and the limitations in the use of 
these methods is given here. Some differ- — 
ences in terminology appear to exist be- — 
en the nt orgs anizations. lac 


conerete. 

frequency is “ine re resonance 
are examined, and it is shown that little — 
useful information can be obtained from 
measurements at these frequencies. Fi- — 
nally, velocities at ultrasonic frequencies 
and their relationship to pulse velocities 


are considered, 


February: 1955. 


nd ends of test cylinders were observed to 


Ultrasonic \ ‘ibrations. —With 
ther increase in frequeney lateral” 
—-boundarie s become, in effect, many w 

lengths away; and provided the attenu-— 
ation in the material is sufficient, the body 


be termed semi-infinite. 


the case of a concrete t test Saas r thas ia 
forced longitudinal vibration at frequen- — 
cies of the order of those used for obtain- 
ing the fundamental frequency. Velocity 


ity. is the at ore aine in mass conere te. 
The attenuation must be sufficient to pre 
= the setting up of standing waves in 
the medium. The velocity of longitudinal 
Vv ibrations is then calculated as follows: 


date movement of the off-axis of 


the mode, 
= s ratio, and 


ven ender the above conditions the dis- 
placements on the boundaries will not be — 
; Note that ‘eis long, thin bar, mk/l . related to the above velocity; it 
_ small and the correction term is negligible. —y,, as been shown that incidence of a com- 
When the term mk/l is not small, the ve- pressional wave at the boundary of a semi-— 
locity varies: with the frequency. For infinite medium results in the generation 
- luboratory-size cylinde rs (12 by 6 in. in of both shear and surface waves, the ve-_ 
diameter), the ratio = 1/2 V2 and differing from each other and from 
the velocities at the fundamental and third the longitudinal velocity urely com- 
har ionic resonant points are reduced to pressional vibrations are, in effect, trans- 
> formed into torsional and surface vibra- 
apecit imen. higher freq quen neies tions at the boundary, The response of 
(18 to 50 ke) further departures from the the detector, whether to vertical or longi- 
simple formulas for the velocity take place. — tudinal displacement of the boundary, — 
This is due to coupling between the longi- will be composed of contributions from all 
of these numerous wave types. Figure 2 (6) 
shows the three types of waves separated — 
time by the pulse technique, The 
waves will be intermingied in the case of a 
continuously excited vibration, 
3 Parshad (7) reports having tried a much 
higher frequency in a somewhat different 
method. He varied the frequency over a 
range of several kiloeycles and observed | 
the interference between signals from the 
sound source and receiver, In this 
method, a reinforcement occurs whenever 
the is such that the re are an 


which appear to be generated simultane- 
ously. Reference is made to the early 
work of Boyle and Sproule (5) and others, 
At the higher frequencies, particles on the 


4 


travel in ecireular paths or to form sta- 
tionary patterns of great symmetry, point- 
tog to the existence of standing waves of 


transy erse and other vibrations, The 


conclusion was drawn that the rod will not — 
-vibr: ate in the purely longitudinal manner. 
a simple formula can thus be set down ; 


of Waves Separated i in Time by the Pulse Techn iq 


4 
— 
— 
_ 
— 


sand concrete. Similar experiments car- 1 not be W H. F.  Meed 


ried out in 1947 yielded unsatisfac tory re- — detailed analysis should take into account 
sulta, Reinforcements were obtained for distortion of the pulse shape which 
all types of waves present at the surface travels through the solid. The original — Journal, Institute of Electrical Engi- 
of the specimen (concrete cylinders 18 by _ steep-fronted wave pulse tends to become — neers (London), Vol. 93, Part IITA, 
6 in, in diameter). The results in thir attened. If the group velocity is 7p (1946). 
case could be interpre ‘ted in terms of the velocity of the central portion of the wave 3 re ay Ses 
(2) ‘W ave Masse achusetts: Institute 
; a known waves in the concrete, but would train, the velocity of the front of the train 


be of little or no value with specimens of has been termed ‘the signal’ velocity. 3 Book Co. Co., Vol. C haps. 5 ‘and 


“Ranging Circuits, Linear Time-Base 7 
Generators and Associated Circuits,’ 


unknown properties. Due to the’ above considerations, the 
The of a pulse method may term “pulse velocity” has been used for (1949). 
4 now be seen. rovided the wave front of soniscope results. velocity me (3) Electronic Time Measurements,” 
“a a the pulse is sufficiently steep, it travels is the group (or the signal) velocity, and T . Measeac husetts — of Technolog 
through the laboratory specimen may or may not be equal to the wave ve- Series, MeGraw-Hill B book Co. ve 
affeete by the boundaries, and with locity, Independent verification of the 20 (1945 
the velocity which it would have in an — constancy of wave velocity with wave- 4 (4) L. Be gman, U Urasonics, John Wiley | 
infinite medium. It has arrived at the re- length would establish the equality of the ° — & Sons, Inc., Ne w York, N.Y. (1939). 
ceiver prior to the arrival of the secondary two velocities. The use of the term “w ave Boyle, Sproule, “Velocit y of Long 
waves which are reflected and generated locity’? for pulse measurements is not tudinal ibration in Solid Rods,” 
at the boundaries. The velocity of the Fecomme snded for the above reasons. Canadian Journal Research, | Vek 
_wave- front thus t trave with the velocity out the he need re 


y Ntrasonic Me thod | of Studyi ing De- 


of the differen nt wave types 8 can amenti al ‘data such as terioration and Cracking in Concrete 
rved and their ‘ir veloe rity mn me pasured, variation of velocity with frequency, the Structures,” Proceedings, Am. Con- 
magnitude of the attenuation and scatter- Ws ovate “4 Vol, XI BY 
Wave and Group \ ‘elocities.—A ing of elastic waves and its variation with (1950). 
discussion of the terms “wave velocity’ the compressive strength of the concrete, 
and “group velocity” is thought to be the significance of, and values for, Pois- 7 (7) R. Parshad, 
advisable here in order to clarify the tonal son's ratio, and its variation with com-— : sonke Velocities in in "Extended Solids 


ful field of research. The methods de 


veloped should prove useful in the study  Note--Pulse generator, oscilloscope, and 
timing circuit may be incorporated into one unit 
individual cycles travel with the wave of many struc il ‘mate rials. with av dvantage, 


tonsidering first a continuous vibra- 


of the terms in using the pulse technique, pressive strength, would provide a fruit- Nature, November, 1945, p. 637. ia 
traveling in an infinite medium, the = 


Fr. Thus a part of the wave 


a given phase travels with this, the “wave 

7 ‘locity. A single wave without attenu- 
ne ation has constant amplitude at all times 
and places, Any modulation, pulsing, 
-ete,, results in a wave group being for oof 
composed of many single Waves, 
highest point on the group travels at the 
group velocity,’’ which may be less 
the motion of the individual crests in the 
group. The individual crests may 
observed to pass through the group, i 
creasing in amplitude until they reach the 
and decreasing as ey “ave the 


velocity represented by the formula 
4 


ate ror than the wave ity 


may he shown to be given by 


particular example be seen n 


water-waves.. If the water is deep com- 
pad with the wavele ngth, the group: 
velocity is half the wave velocity. 


highest n it’ occupier the center of the 
group. However, when the shallow wate 
& reached, the conditions change so that 
wave and group velocities are equal. The 
largest wave now remains an individual 
— crest and advances up the beach as a single 
dV /dy 0 Although "Photomicrograph of Structural Variations in Tantalum Carbide Case (x 1000). 
Reduced for publication. Second Prize, Photomic ‘rographs—Non-F errous, “Ninth 
ASTM Photographie Exhibit. Jean M. Hurd, General Electric Co., Schenectady, N. Y. 
~ Tantalum carbide case produced by the reaction of tantalum wire in a carbonaceous — 
tmosphere. Sample photographed under polarized light showing cle ar structur: ae 
which may corre lated with te mpe rature: or pressure che changes. 


is believed to represent the conditions in 
-conerete, the pulse technique ‘measures 


— 
— 
4 
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— 
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Government 


Wealt h of Information 


OULD you use two bil- 
tion dollars worth of research? In re-— 


cent years, the U. 8. ¢ yovernment has purpose. 

_ the operation may be gained from the — that the reports literature has become 

nually for research, mostly for defense that in 1954 sales were over $300,- 


spent approximately that amount 


purposes, both in nt 


stitutes industrial cone erns. 

cept for security classified projects, the 

ae of this research are available to — 
“anyone interested in developing new 

processes, in making technological im- 

provements, and in avoiding duplica- bs 

research effort—or anyone 

who may be just plain curious, 

The responsibility for m: king the in- 

formation available is v ested in the 
 & Office Serv ices (OTS), 
‘Se tration « De- 

of ommerce,' Tech- 


of the U 
‘The 


nology Division, one of five within the scription from the 8 Superintende nt A 


OTS, collects, indexes, and abstracts 


( 
from civil and military agencies wu nder P ublic Law 776, Sist 
of the Government so as to make avail- —_ the Office of Technical Services is-re- 


able to the.publie results of research paid — 

_ for by the public in taxes. Copies of re- — 
ports are made available on a cost-of- 
- duplicating basis and since most are in 

short demand because they are highly 


_ specialized, the duplication is usually by — 


ASTM 


Bu October 1954, page 


Reports 


of Technical Reports. In 


na 


civil military agencies of the 
United. States Government and from 
cooperating foreign governments. 


Offer fer 


reports of special interest to smalle 
“business firms are abstrae ted the 
Technical Reports Newsletter, 


img lished by OTS” and available by 


photocopy or mic facilities of subscription from the Superinte ndent of 


extent of 


It has only been within the last decade 


the Library of Congress are 
An idea of the 


an impo rtant portion of the technical | 
Shortly after World War II when the Government and other sources, shoule 1 
defeated nations of Europe, particularly be available to the researcher and de- 
Germany, were under careful serutiny ——-veloper along with the technical journal 
by Allied technical teams, a flood of literature, patent literature, and tech- — 7 
_ technical reports were received in this nical books. Otherwise, he may be 
country, The OTS was then responsible duplicating what has been done alre “addy : 
for making 1 available to American indus- or be wasting his time in other ways. 7 


try the wealth of technical information Among: the Government agenc 


using the OTS as a clearinghouse for 

their noneonfide ntial technical informa- 
tion are the S. Air ‘oree, Army 

Chemical Corps, Army Quartermaster — 
Corps, Atomie Energy Com thission, 
on Aeronautics Authority, Naval Re- 


from the defeated countries, Ever since, 

the OTS has published’ a monthly 

Oc tober 1954, the title of the a M 


Vall 


weare h, “National Committe 

for Aeronautics, and many others. 

ry month the OTS publication, 
Government Research Reports, carries list- 
ing and abstracts of 400 to 500 reports 

and hwy total in the series to the present 


Documents, Washington 25, 


ah for aiding in the collection and 
of technical reports of 
to American science and 7 The subject matter covers ‘virtually 


the entire: ‘materials fie Id as ar yregene by 


Py. 


BULLETIN 


— 
— 

— 
TS hs en received 
cted by the OTS have been receive 0 ‘publication In 

4 cluded are chemicals and allied product's = 


quers, quers, and miscellaneous theareticn! sila rations, “sessile drop’ 


“4 lubricants; highways and bridges; ray diffrac tion and reflection, and dete 

struments; metals and metal products; mination of the degree of bonding when 

minerals and mineral products; metal is hot pressed with silicon carbid 


both Three of these investigations indicate that 
paper products; p iysics, bo  jron and a mixture of chromium and 


molybdenum are the most promising 
te and produc materials for the binding of silicon carbide. 
 -_Investigative techniques are illustrated and 
the findings tabulated. PB 111415, In- 
vestigation of the Bonding of Silicon 
Carbide by Metals. 1953. 330 pages. 
$1.00. Order from OTS. 
aa 
e OTS has a rather spec tal rela- 
tionship to the Atomic Energy Com- 
mission as the designated sales agency 


and nucle “ar; ‘rubber and rubber 
4 
ta; 


Typic val abstracts of interest to ma- 
terials engineers are the following taken 
from the December issue of T'echnical R Ree 


STIC "ATION 


To simplify speed up the process unclassified reports of research 
of identifying unknown plastics o7 resins, | 


a useful procedure has been devised, based — sponsored by AEC, The Atomic Energy 
on a reference catalog containing infrared Commission makes known the availa- 
absorption spectra of about 100 represen- bility of reports by pub lishing Nuclear 
plastics and resinous materials. Seience Abstracts covering both scien- 
By the method deseribed in this report 7 tifie and tee shnical reports available and — 
positive identification of a pure compound indicating how they may be -obtaine 
is usually possible, and a basie polymer | Nuclear Science Abstracts ae 
can generally be identified from composite i by subser iption from the Superintendent 
spectra, In this research, the spectra of aa Documents, Washington 25, D. C. 
92 plastic and resinous materials were R 
studied in the region from 2 to 15 microns. OF particular interest to indus- 
Subjects tested included acrylic, alkyd, try are advertised in the AEC publica- 
and epoxy type resins, aminos, cellulosies, tion “Nuclear Notes for Industry” avail- 
polyesters a. 3 able from the Industrial 


ethylenes, nylons, phe nolics, J ie 
Branch, U. 8. Atomie Energy Commis- 


silicones and styrene and vinyl poly- 
mers, P 111438, Infrared Spectra of Washington 25, D C. Certain of 
lastics and Resins. ON: aval Research the AEC reports are supplied to the 

Laboratory, “Order OTS in qui antity for sale to the public, 

A list of prices is available from the 


from OT 


tile trae ture chara teristics 


aire raft and commercial 


steels were tested for relationship betwee vg 


as beer n about only. 


anisotropy in fracture characteristics 
 erne k structure, and nonmetallic inclusion 
content, Results indies ited that ine 
- are not the prine ipe al source of micro- 
i cracks and do not greatly influence static 
q ransverse properties. wen the ¢ 
steels teste d contain microscopic 
highly-oriente crack- like defects which 
lead to marked anisotropy of tensile 
‘ture characteristics, Density of the 
racks appears not to be related 
content, hence the use of ultra- 
steels coule not be expecte to 
eliminate anisotropy. report 
teat results and included a brief literature a 
survey, PB 111423, The Juctile 
ture of Mets ils: Mechanical! fl 
in SAE 4340 Steel, 1953. 29 pages. 
$1.00, Order from OTS. 


TEMPERATURE MATERIALS 


Ad 
important new high-temperature 


‘material might result from the successful 
bonding of silicon carbic le by a metal or 
alloy: produce de mse cermet. vy 
fe port from W right Ye »velopme nt 


4 


Information 


‘sions; the other | are . Ares Deve elop- 
ment, Commodity Standards and Trade _ 
Association Divisions, and the National 
Inventors. Council, ~The functions of 


te other four division are briefly as 


| follows: roa 


— Area Development Division works with 
state. and local development groups to. 
‘xpand industrial employment. New 
industries, new products and processes, 
ae ‘new plant locations are some of the 


problems they tackle, 


Commodity Standards Division helps — 
industry to standardize on types and 
sizes of commodities. They also assist 
indus stry developme ont of “uniform 
andards of grade and qu ality. 
an industry has agreed on a stand: ard, 
published by the Department of Com-_ 
merce as a commercial standard, aii 
Trade Association Division is the de- | 
_pository of information on over 17,000 
trade groups. This division been 
“aiding the growth of mutual aid asso-— 
ciations of businessmen ever since the 


. Department of Commerce was 


ON ational Inve ntors is the 
Government contact for inventors with | 

ideas of potential value to the military. 
“The Council also stimulates inventive 
thinking by pub licizing the technical 
lems of the armed forces. 
The availability of this n ine of in- 

constantly being renewed by 
the ( tion urrent researc re mer ts 


¢ 


“the strong fer nse position of ‘the ni ation 
resulting from the research program, 
balances the large capital expe 


and high taxes that security requires. 


of Titanium 10 per cent Moly (x 3000). Reduce ed for 
publieation. Second prize, hotomic rographs—Non-Ferrous—-Titanium. Dorothy 
Kontoleon, General Electric Co. , Schenectady, N. Y. One of the structures observed 
in a correlation of mic rostructure to physical properties sintitaniumalloys, 


— ‘enter details Air Force research into the 
‘mechanism of such bonding. Beveral 


toric val research also proved of value to. 
ie the architects i in their faithful rendering 


— 
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= 
— 
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OF THE AMERICAN STEEL INDUSTRY. 


America’s Industrial | Beginnings Commemorated “Restoration 


at Saugus, -Massac 


No industry that | know of hes been fortunate ‘enough to rediscover In the years that followes the stout 
- end rebuild what was — its place of origin in this new country. We ere 


"stone walls of the furnace fell to rubble. 
_ deeply indebted to the explorers who have unearthed the evidence upon which | stone walls of the furnace fell tor “4 


f the ironmaster 


this this quaint colonial enterprise has b been restored. > bo All but the heaviest or mos t dee ply | 
8 or left to rot. A county highway passed 
ered the great furnace bellows, FE rosion 
debris of centuries buried all traces 
rica’s” the land- came froin John Winthrop the Younger, the slag pile, and th: it Was well disguised 
First Iron Works at Saugus, W inthrop, after practic: ‘al surveys of the weeds, By « our time the well- 
the piones rs of three centuries ago. persus ul da group of eapitalists to the slag pile were the only physics al 
‘To assure aceuracy, every branch of money in the opening up of iron re- 
\ the centurie t 
called upon to join int this adventure into the colonies in 164: or began work ‘Thro wh nt a ric kl 
American past. reologists, biolo- in 1644. In 16 1. 5, Rie chard = Leader 


over the water wheel which had pow- 
N iin restoration of oe =i r rhe ot iginal impetus for the ironworks of the old ironmaking activities excep t 
-Mass.—today’s generation pays homage area, sajled for England in 1641 and preserve ansion 
evidence of the past, 
‘seience needed for the purpose was sources in thie colony. He sailed back of 
gis sts, metallurgists, histori: Alls, and ar- _ arrived «din Massachuse tts from Engl: ind, works ha | been kept alive through tales | 


the ¢ 
edge and skills of their profe ‘ssion. The- W inthrop, and began building the 


sides, some recorded and embellished by — 
architects of the restoration ‘nlisted Hammersmith site in 1646. Good iron historians. The First Lron Works 
services of mechanical, structural, hy- in impressive — was made at 


Assn, Inc., was formed in 1943 to carry — 
—draulie, and civil engineers, of Hammersmith, but, although the need 


on the work of focusing public attention — 
craftsmen in iron, wood, stone, leather, for iron then we iS as great as our need -/ 7 on the site. ee 


To one of its meetings came 
and ceramics, — To all of these were steel today, operations were fitful, 
ee Quincy Bent, a retired steel executive 
added the willing services of librarians, Proprietorship changed hands, there ‘Pye ile ‘ 
researchers, state, town, and county were overwhelming legal complexities nn, Re vape 
officials and a cooperative local com- and finally, about 1670, the plant was’ = 
munity, wholly abandoned. had been prime be 
The integrated ironworks at Hammer- the bustling little industrial community 2 panel on to the American ten and 


smith (as the site was called in thos se ‘ea Hammersmith beeame just Steel Inst. what was then known about 


‘another 
days) in Massachusetts Bay C ‘olony, stretch of farmland America’s first produe tive blast furnace, 
was the. equal of the best contemporary a 


-cheologists drew upon the special know l- took over the company’s property ie told around New England family fire- 


The Ironworks Restoration. — — 


plants i in the mother country and the 
ler of its time in New ‘England. > 
In 1645 and 1646, a small group of 
workers especially imported for the task 
— erected a complete » well-designed iron- 
— works in the midst of an all but virgin 
_ wilderne ss. A blast furnace, forges, a 
“slitting mill, auxiliary buildings, houses 
for the workers, and the ironmaster’s: 
house were all ine luded. F rom 8Wi 
and | meadows in the vicinity bog ores 


“prov! wide fuel, charec 
clearings in the 
From skilled hands came articles sorely 
— needed in the colonies— pots and skillets, 
bar iron which ne ighboring blacksmiths 
- worked into useful forms, and rod iron 
from which nails were made. Some of 
the ironworks’ produe ts were shipped to 
a central warehouse in Boston for local | 
sales or shipment overseas. The blast 
furnace produced a ton of iron a day. 
Some 100 workmen were employed in_ 
various the activity. 


= 
+ 
— 
— 
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— 
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| 


torical research also prov val of value to 
the architects in their faithful ren lering © 
of structural design details. Rather 
than ‘relying on informed conjecture, 
they could now be sure of their informa-_ 
tion. Judgment was buttressed, in one 
instance after” another, by visual 


dence of contemporary practices, 
To present the structures and ap- 


paratus of the First Iron Works in re- 


stored condition as closely as possible 
to their original form was the consistent 
the are ‘ts. r “his 


details of one element or another had 
already been designed. As the researe = 


continued, however, the various ele- 

nents of the plant fell into place. It 
- was clear that the men who built it 
had worked with Vision and craftsman-_ 


wooden paddle wheel operates a pair of bellows insi 
= was perceiv ed to have “en much 
slitting mill indicated that the Ameri-_ 
c hile the archeologists’ investigation iron masters were well advanced in 
om went on at Saugus, an even more ex- their art. The use of a 500-lb hammer- 
It was decided by restoration officials tensive search was undertaken into the head at the forge implied a he best 
after much research and consideration, records, mostly fragmentary, of the jron operation to the best 
that Saugus marked the first really | itself and of the people who ie — or 
‘effective working of American iron Played a part in it. Prof, b. N. Hart- inst 
an ores into useful metal (1646 to 1670). dey of the Massachusetts Institute of | 
As such, it is the true “cradle” of our Teghnology was in charge of this phase. 
of the the several thousand documents, many the style of building of the original iron- 
Roland Robbins, never printed. These 17th century works, Leather of suitable size and 
archeologist, manuscripts yie a wealth of new strength for the huge waterpower- 
investigating the grass-covered mounc data on the art of working iron and on the ip driven bellows had to be found, and the 


~ which proved to be the old slag dump " 
am as bellows fabricated authentically by 
‘and soon uncovered the remains of the industrial ec onomy of the Mass achus etts I 


Unpublished papers of ‘John Winthrop tec hniques used three pion 
mains re ies of the ‘water-courses the Younger lay in the archives 


Institute | gave assurance 


that had once served the ironworks. the Massachusetts Historical Society. 
g A iy 16 section of the water whee ee igi- arly local records at Saugus had be en 
nally 16 ft in diameter, was found 22! destroyed by fire; however county 
@ _ 2 und er Central Street, a main traffi 7 records we re availab le and the Baker 
thoroughfare, and host of other treas-— tes possession 
) unearthed. six tons of priceless collection of manuscripts on 
the ironworks. The historical search — 
spread to six other states, overseas to 
the British Public Records and the ‘The frame for the forge hamm 
files of the Iron and Steel 'nst. in Lon- cluded a 28-ft oaken horizontal tng " 
don, To this examination of manu- — eagrried at a height of 10 ft above the 
scripts was ade led investigation of floor. For practical purposes, smaller 
graphic materials pieces might have been fitted together 
Fr am nd Bwede n, G and ‘the: and supported with modern steel brac- 
ings; but that was not the way it was 
done in the 1600's, and so the replica 
had to be a true one, made of a single 


Just to find materials: 

complicated problems, A waterwheel 

— shaft, to be made from a single, straight | 
at demanded search of the forests all 


along the Atlantic seaboard. A suit- 


able tree over 125 years old was found 
at length in a forest in Maryland. | 


> 


arefully 
have | beer 


present is 3 or 4 ft lower than it was in 
the 1600's, Water wheel pits were — The work of the archeologist was giant timber fastened to the other . 
_ found at levels below that of the Saugus — is helped by the assembling of historical — structural members with wooden pins. 
River into which their w atercourses data, inc luding old sketches and wood 
used to flow. This is of inte rest to — ‘uts, which often indicated the prob- From these crude and comparatively 
geologists, as it confirms the theory . “able lit nes of original construction as well _ infinitesimal! beginnings grew the gigan- 
that this portion of the Atlantic oa as the most likely locations of various — tic industry capable of producing 124,- — 
line is slow ly elements of the old ironworks. 000,00 000 tons of steel a year. var 


perime nts because it is one of hows world’s” 


mnat tntange nautran anircaa Thara. wninne tecting centance of ‘Keke is ac 


wi 
— 
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Random ) Samp ples... 


stream materials information flowing in- “out-box"’ in a busy office, random 
pers: (mostly random) have been plucked. Thinking them worth re-showing to ASTM ’ers aa may have missed the original articles, we 
have included them here. Of course, we had to trim the samples to fit. There will be those who are not satistied with samples, especially 

ones which are not really random. but these ASTM’ers can contact the institution, magazine, governmental agency, etc., who placed the 
original information in the stream. We have quoted literally, sometimes without quotation marks where the point of omission is obvious, and 
we have given credit to ) the eee ee credit lines are also for the use of ASTM’ ers whose entire curiosity has been aroused pal con eae 


tae 


Sidewalk Only ans of two derric ols Serene: he mum nit hi mins ted the 


der 
‘a derrick barges, each with a maximum . After 
Usk sh of two aluminum: lift of 56 tons, raise the had been 
work into place, sion changes in “metal parts of 
An ereetion travele 4 operates: as a the reactor continued, but the reactor 7 
hoist from tracks on top of the perma- remained in’ operation Finally, the 
“tion of its kind in the United States, nent steel truss, which is supported vl coolant again became contaminated, this 
“Judeon Pacific Murphy- Kiewit, aluminum falsework. The erection time through the rupture of plu- 
ide f the | ly ed ith traveler lifts the steel members from tonium fuel rod; an estimated to 
wuilders of the bridge, were faced with — — to their permanent positions, —g of plutonium were free in the cooling 


wo time-honored bridge- te he As each ste el truss is comple ted, the system, produc ing a serious hazard from 
_ niques prior to the start of constr — 


on | the $62 n pct. m str 1 and plutonium poisoning. 
) 


e hetween two ater towers, Following these troub los, lementine 
to tides that run up to six elsewhere upon comple tion of taken dinmantle it without exposing 
knots j in the main channel of San Fran- the brirge, and reportedly have a market personnel to danger from radiation and 
val as serap of approximately one- without contaminating the reactor 


Bay. The contractors felt that 
cisco Bay. 1e contractors 

i ateri: Me x 
the barges to the location and their original material cost. building. Most of the disassembly was 


The use of aluminum falsework will do swith he ov nle < 

the heavy steel sections 170 ft in done with rubber gloves seal d 

air woul be too hazardous an cost only about $8 per ton of steel tightly “dryboxes,”” in whieh 

erected, as compared to as high as $70.4 uum that any leaks were- 

alternative an involved two ton for steel falsework. This is due to ‘inward, ‘Vin plastic were used 

ema one of which would have the elimination of re pilings fr to transfer 

i 


= falsework and the the reactor areas. This 


«juired the building of a great number 


& Completion ‘of the bridge, which | is radiation from the plutonium 


nse ause pile le ther ware i howe signed to culminate the triangulation and served to keep plutonium dust from 
San Francisco Bay and replace an scaping, The entire operation was 


seaffol ike truss units in constructing 

~ the Richmond-San Rafael bridge over 
the north arm of San Francisco Bay is— 
reportedly the first aluminum applica-_ 


too great for the procedure to led ferry service, is expected in te 
) vac ce pe aone wi exposing personne A) 

economical, The other possibility woul rid 


he ave “embodied the use of steel erection- a ry frac wal 
— trusses. The steel was not used bec: awuse ee eke dosage of radiation, and only a barely 
4, detectable ‘amount of plutonium es- 


ploneer by using two aluminum In the case of the Canadian installa- 


tion-truss units with which they hoped PRAcTICAL experience in tion, the breakdown was more sudden 

to save several million | dollars in labor a res actor isa new de ve cand conditions more critical, Improper 

and material costs. Aluminum was 0 reae- operation of the control rods caused 

hosen as the mate rial bricating that fnile disesee m- reaction that burned out the 
erection-truss units because of its ble 1—and one has been repaired and re- aluminum sheaths covering about 
strength and light weight. ened to operation without e xposing cent of the uranium rods in the reae- 

The aluminum erection-truss “units, pe to dangerous levels of opera- me ‘iting ‘and oxidation of 
compar: able to seaffolding on buil tion, —uraniura released 10,000 curies (an 
construction, ki l 1952, treme ly high le vel of contamination) 

i serve as working plat-— Within two weeks in Decembe r, 195 
forms for the erection of permanent the Can: “NRX” reactor at ( ‘halk of adioactive fission products to the 
trusses 289 ft long. Each of the River, Ontario, and the U. 8. reactor cooling water, Contamination spread 
= aluminum sections is 280 ft long, 42. affectionately known ax “C ‘lementine”’ Bp igh the entire building housing the cel 
ft wide, and 36 ft in depth. = They weigh at Los Alamos, N. Mex., were shut the associated 
112 tons each, of which 15 tons are the dow n. Clementine, a “fast neutron” me tty 
w eight of steel researc h reactor, had been misbehaving Kk X installation is vit to the 
he erection-truss units are belted March, 1950, a year 4 after it had 


“into pha steel into full operation, uranium one of the mos 


ve | - spacer rod had ruptured, and uranium = world, and permits some unique ex- 
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— ing such practical quantities as the 


periments because it is one of the world’ # se aled by pouring in fresh concrete as a of the light gradually i increases and ac an 
most intense neutron sources. There- shield. A unique method for detec ting a ptance of the “cool” ground light is 


fore it was decided to repair the reactor _ local hot spots was the use of a pinhole nearly complete. Sky light is accepted, 
and clean up the radioactivity, rather camera to take two pictures—one with but in a lesser degree. 


than to abandon the installation, as in _ light on optical film, and the other with Since this block is partic ularly ef-— 
the case of Clementine. The difference gamma rays on X-ray film, Superim- ficient in transmitting ground reflected 
in the cost and size of the two reactors posed, the two negatives showed where i light, its performance on dark days in 
z was also a factor. Clementine was 11 high levels of radioactivity remained. — areas. whic h have high ground reflec- 
be q by 9D ft, while the Canadian reactor _ By February 1, 1954, the reactor had _ tivities, such as the South, Southwest, 
1. Exeep- 


housing was 35 ft high, and the reac tor been restored to full operation, with 33 and West, is especially gooc 
a tg tank alone was 10 ft — and 8 ft in per cent higher power output than ie tional performance on dark days may 
diameter, fore. It would have cost four times as also be expected of this block in are 
‘The first and most pressing problem = and take n three times as long, to where snow covers the ground a good — 
_ was to dispose of a million gallons of re place it, and the rebuilding process percentage of the time during the winter 
“hot” water. It wae first stored in the gave valuable information for the design months. 


+ 
 process-wate “reservoir (there by con-— of new installations. But perhaps more All light entering the block is diffused 


was damaged beyond repair; this had — h eat gain is reduced substantially. 


by wearing _Kimb le Glass Co., Tolec do 1, Ohio— 


“fully checked respirators, to reduce the Automatic Light Shades 

at oact AS » US 
inges ed rt wdioactivity. The already — Anwas of the USA from 


excellent ventilating systenr of the area approximately 32 to 36 deg N latitude Temperatures 
was upgraded, anc nen were allowed lo (about. two-thirds of our land area) — 

work for only short periods of exposure have severe sun conditions due to cli- Tue 1 region near 
to radiation, The concrete housing of | mate, sun position, and atmosphere. — zero (—460 F *) is one of the newest and — 
the reactor was contaminated to an These conditions are most intense on the ; most promising fields of scientific and - : 
average of LO roentgens per hour, and south exposure in spring, fall, and win- industrial research. Already physicists — 
some local hot spots were as high as ter; and on east and west in the sum- have discovered many striking low 
3000 roentgens per hour, (Five hundred mer, They result in excessive solar temperature phenomena (one example: 

roentgens is a fatal dose; 0.3 roentgen and brightness conditions in most t magne tic shiel and are > look- 

_ per week is the permissible dosage for _ buildings unless elaborate shading de- 


i taminating the reservoir) until a ta important to the task of learning to ive by vertical ribs on the inner and outer — 
mile pipeline was installed to carry it to — ig in the atomic age, there was no danger- —_— faces, and by a fiber glass diffusing © be 
a disposal area, The pipeline also ous exposure of personnel, and not a sereen sealed in the center. The net Em 
carried off the water used i in in cleaning, as Single accident, result is more uniform light, more uni- 
_ it became contaminated. Bulletin, Arthur D. Little, Ine., formly controlled throughout the year. 


an The reactor vessel, weighing, 24 tons, December, 1954 = Brightness is controlled rigidly. Solar 


‘al 


these extreme low temperatures are 

just beginning to appear, with equally | 
t 

significant and unusual results. - 


Probably the first question that comes 


life-long exposures.) Most of the sur- vices are provide d, M Most of the exces a 
faces could be cleaned by srunting, sive heat and glare comes when the sun — 
scraping, grinding, sand blasting,orchip- is at approximately 45-deg altitude, 
ping. Continuous moppingand vacuum The new Owens-Illinois No, 80-F glass 
cleaning of all working areas removed the block rejects this excess heat and light 
contaminated material as it came off. at 45 deg by reflection back toward the — ‘to mind concerns the behavior of the — 

 Insome of the more difficult cases, when source without permitting the solar heat mechanical properties of metals at these 
_ the activity had been reduced to 0. 02 and light to enter the block. Above . extreme low temperatures. Although — 


roentgen per hour the area. was then below this intense band, acce ptance very little work has been done measur-_ 
7 
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und to be feasible with radiation. A cently has been used 


ing ‘sue h practic: al quantities as the 8, ete. 
yield stre ngth or elastic const: tants of nuclear radiation on = 
ercial metals be ‘low liquid air tein- is a subject about which there 
peratures, definite “feelings” about the: ing information in the technical 
= fulness of metals for low- -temperature ina metal and of its Undoubtedly the Atomic 
se rvice have come from practice. It is past metallurgical history. wet 
generally believed that stainless steel 
has the best low-temperature properties into supe ‘tors is 
Ss as strength and resistance to— haps of more immediate interest to 


w ota There : are six different types of 
commonly used nuclear radiations: al- = 
pha particles, beta particles, positrons, 
gamma rays, protons, and neutrons. 
X-rays are also a ty pe of nuclear radia- 
tion similar in many respects to gamma 
rays. Relatively low intensities of 
gamma rays (from radium and 


brittle fractures are concerned. As a physic ists, but it also may aid te 
matter of fact, stainless steel is being —metallurgist in a — complete under- 
used very successfully i in parts of modern standing of the behavior of metals. ; 
“eryogenie equipment which work resistance of a few metals, including 
temperatures lower than would be en- some w whie +h are poor conductor 
countered in outer “Space, which is near 4 ordin: ary temper: atures, V anishes ¢ alates 60) and X-rays have been of interest to _ 
10 Kelvin. The cryogenist can assure pletely at some characteristic tempera- the tet y “for ‘some time for 
‘the engineer that there should be little — := above absolute zero. It may be _ destructive testing of materials. It is 
the Young’s and shear -diffie ‘ult to imagine a piece of lead carry- the high-e nergy lear radiatic that 
of this steel from 80 K Kor a current better than a copper changes materials 
lower. And since stainless steel has a tension line, but once a current is themselves. ; 
“very low thermal conductivity, it is a started in a closed circuit of lead at The re is not much published infoumee. 


work, definitely. The elee trical resistance and minerals. it is known that they be- 


possib le that other alloys. oys, suc has practically ‘all, me ti in- come radioae tive when irradiated, par- 
or beryllium copper, might be as Vestigatec d down to about ticularly with neutrons, Also, certain 
serviceable as steel at extreme low tem-_ lowe r, and approximately twenty n metals gems dev elop interesting colors when 
pe ratures. These would seem to have — 8° far are found to be superec tive, irradiated, Structural alloys for use in 
an ade litional advantage, since the among, others mereury, “high radiation areas should have low 
woul d be no possibility of their becom- lead, aluminum, and zine. ee ais ne utron cross-section, that is, the atoms 
magnetic when strained, ined. es _ As yet no fundamental explanation of mater rial | shoul le fle et 
superconductivity has been discovered. 
Its magnetic properties are fully as im- 


ir temperature is lowered is not on the shoud “high 

really understood. The remarkably porn and une ted as are the elec- capture cross-section for neutrons, The 
clear tone of a lead bell at low temper: a- trical properties. For example, the really spectacular things happen to- 
tures is 4 gre iphic demonstration of this. tic srmeability of metal in organic materials whe the are irra-— 

here would seem to be a possibility of superconductive state is in other diated, particularly with beta rays— 
‘study ing such effects, as well as the varia- words, a superconduc tor is perfectly (electrons) or with gamma rays, AI 

tion of the elastic constants, diamagneticn though there are certain radioactive 


ec e 
the use ¢ of ultrasonic tec ‘hniques. Ww many the direc et conn isotopes (ex: Strontium 90) which emit 


Theoretic cally, the electrical resistance beta radiation, the usual source is from 


. high-voltage discharge devices such as 
“of metals should reduce to zero at ab- their « ugh-voltage discharg 


solute zero. In practice, however, the yet to be exploited, “the email Van 1 de nerators,, transforme 
electrical resistance does not extrapolate 


to sevo,- bub. amount of low-tempe rature data al- are used in certain 

‘Ready in existence has added consider- | X. t. Other 
finite value called the residual resistance. to our know of the science of commercial 3 ray equipme ay 

This residual resistance is due to imper- power rful sources of arious types of 


3 me ta 8. 
fections in the crystalline lattice (that Nuclear Radiation—Itsa Detection and 


, feasurement, ASTM April 1953, 
lattice has been “destroyed by -erystal Arthur D. Little, Inc. =ASTM STP 149. 


The general hardening 0 of metals as 


| wrk aa nt material with which to  —446 F it would tend to flow in-— a on the effect of radiation on metals 
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able from certain radioactive isotopes are investigating effects of irradiation fac 


radiation are the high-energy particle 
accelerators, Gamma radiation is avail-— 


(ex: cobalt 60) but is often obtained — 
mixed with other particles, part icularly 
ne ut rons no froma 6 an n atomic pile such as the 


wale are one of the many very w 


the January ASTM Bu ie (page 
But what of the effects of radiation on 
organic materials? It has been found — 


for sterlization of foods and drugs and 
0 tw destroy insect pests. The 
Quartermaster C ‘orps of the Army 
engaged in a long-term research pro- 
gram with the objective of supplying — 
front line troops with fresh foods with-— 
out the necessity of refrigeration, 
the most difficult problems yet to be 
solved is concerned with dele 
flavor a inf foods whieh have been 
inradiated, 
Certain plastics have been found to 
have improved physical properties afte 


radiation offers an effective mez 


irradiation, though certain others are 


definite ly degraded. One irradiated — 
produe t announced by sev- 
companies is _ polyethylene. 


tonnage quantities, 
2 In addition to its uses in sterilizing. 


cently has been used in organic syn 
thesis, especially by drug firms manu- 


found to be feasible with radiation, A = 
number of chemical and oil companies 


This is a subject about which we will e ied 
hear more in the future and it illustrates 
re 


worthwhile and 
tanium deposits i in the world, consis 


Generally Available, of mountains of high-grade rutile ore, 


are about to be tapped by the Repub 
wigs wide availability and Steel Corp. They will give the United 


lower cost of ozone, a powerful oxidizing i _ States a new supply of the strong, rust- 

agent, was announced recently by I less, light metal for use in jet planes, 

linois Institute of Technology. It was rockets, air-borne equipment, armor, 

said that ozone can be producec ev entually i in all fields of industry. 
handled safely in any conce — 7 : 3 he ney w mine, discovered a little me 

to and including 100 per cent. than ¢ one e year “ago, lies pen Plum: 
investigations are being directe a Hidalgo, Oaxaea, Mexico. Alre: ady 
redue ing furthe the cost of ozone, than 25 million tons of ore, ex- 
which is available now in 2 per cent * ‘ted to average at least 20 per cent — 
concentration for 18 cents a pound in — 

mountainsides with exploratory 
In one place the roe runs 


nt rutile. 
peret 


water and purifying air, ozone more ad a 


properties are definitely improved, and 


it seems likely that irradiation will ma- 


te rially change the market pattern 


already large volume plastic whieh 


is widely 


ze bottles, refrigerator ware, ete. 


Radiation of polyethylene causes a cross 


+ linking of the long polymer chains, and 
yr thus in effect vulcanizes it so that it be- 
comes more like a rubber, 
radiation would leave it hard and 


used wire insulation, 


Too much 


- brittle but just enough leaves it in con- an 


“un be steam sterilized, 


nt dition so that it ¢ 
thus: making the material suitable le or 
ba 


iby's bottle. Steam sterilization ofan 


irradiated polyethylene bottle would 
~ transform it to a shapeless blob. Many 


other: applications open up for the 


mate rial having the desirable properties — 
of ordinary polyethylene but with extra 
heat resistance ad 


r plastics, or or high polymers as 


= often referred to by 


chemist, are rapidly degraded by irra-— 


diation, including polyvinyl chloride, 
ce ‘Hlulose 
others. 
One other application of 
with organic materials which appears to 
offer great promise is in the area were or- 
ganic chemical reactions, iy 


that are carried out under certain <i 
ditions of temperature, catalyst, con- 
centration and pressure in the absence of 
radiation may go under much milde a 


conditions or without cataly st radiation. 


Also certain reactions that are v irtually alpha precipitation during aging caused ie the a variation in atey conte nt within the ine 


impossible without irradiation may be 


polymethyl methacrylate and 


aph o of Alpha Formation in a Beta Titanium Alloy (x 500). Reduced for 


public ation. First Prize, Photomicrogr: Non-Ferrous—T Ninth ASTM 

4 *hotographie Exhibit. R. D. Bucheit, J. E. Boyd, A. A. Watts, F. C. Holden, Battelle | 
Memorial Institute, This photomicrograph the decom- 
of beta phase. Widmanstatten alpha plates and grain boundary alpha 

Ey ormed at 700 C. The unique etching pattern is evidently due to different degrees of 


Columbus, Ohio. 


vidual ul grains. 
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se the specimens separately 


rutile, have been proved by digging a ay 


= 
— 
— 
— 
— 
— 
— 
|| 
a 
— 
— 
— 
— 
— 
— 4 
— 


Suggested ‘to La’ etal Cleaning 


Harris, Ww. Stericl 


a 
his outline is meant as This ha eration 
a guide to those | planning work in in the he prepars stion pane for evalu: 
evi 


alu: ation of metal cleaners or metal | tion of metal cleaners. When the oxi- 

cleaning me thods. The use of the guide dation and polymerization carried 

will furnish pertinent data for those who close to the extreme, as in the case of 
practice this art. évGe paints, a completely different order of 

| Founp Cc LEANING usually somewhat different cleaners are 


Mi 
paint is not ated wheel, since the changes that take place 


with or an the com ound ihe of 
’ 


es 

acids, or synthetic polar compounds. gener: are more the aging a the buffed 

Mineral oils found on metals may — difficult to remove from metal surfaces specimens, determine the ease of re- 


vary from low to high viscosity fluids; than str: aight  Sulfurized fatty “moval of the from the mets al. 
low-v iscosity oils volatilize, : are Viscous, molasses-like materials, ids 

on and 1 are usually diluted with mineral oil with the 
sulfurized mineral oil in’ preparing tributes to the diffieulty of removi al 

lubricants that are used for machine There are a wide variety of buffing com- 

of the ing of metals. Alternatively, a combi- that are removed with greater 
and emulsifying, at least temporarily, nation of a mineral and fatty oil is sul- or lesser difficulty, and in many in- 
oil, With the more viscous products, since this permits sulfur to be stances there are specific cleaners 
cleaning problem is more compli- introduced into the lubricant more are most effective buffing: 
cated, since it may be necessary to lower — readily. — It is a lubricant of this sort compounds, Some arbitrary — decision 
the v iscosity of the oil suffice quinoa that is probably desirable for a stand- : has to be made in selecting the buffing 


that it can be removed more readily. a ard soll, since it is most fg epiary: ative compound, there fore, as well a 
Many lubricating oils have materials the buffing operation it- 
added to them which make them ke e 


nce re time after r the 
more firmly to metals, These nde di- of fatty aging 


t ix « of 
tives vary greatly in composition = are important factors, 4 
sated polar organic compounds. Such ay a 


SAY C. HARRIS, Director, Application, Research Dept., Mon- 
tion purposes; they become much 
ne santo Chemical Co., Dayton, Ohio, has been active in the deter- 
— mt 4 ae gent field since 1930, and in metal processing and cleaning since 
P tt Oil assuming the chairmanship of the Analysis of Metal Cleaners Sub-— 
high or low melting, fluid or solid. 
fats with waxes and abrasives may be 
found in buffing: compounds. 
dized oils, as in paint films, represent 
The ease of removal of fatty oil is W. STERICKER, Development Chemist, Philadelphia Quartz Co., ie 
intimately tied up with the free fatty hes worked on cleaning and inhibiting the corrosion of metals —- 
content within reasonable many years. member of D-12 since 1942, he is now chairman ol of 


me otal ACES, very n “pre 
lems in removal. 
order to be representative, this 
terial has to be applied with a me 


Fatty oils containing 5 to 10 per cent 


free fatty acid, which a are not 


taining less than | to 2 per cent. One- oa 
of the more important factors in the 
~ removal of fatty oils is the presence or 


shee nee of unsaturated oils or fatty 


acids which ean oxidize and polyme rize SAMUEL SPRING, Group Leeder, Surface’ Chemistry Section, 

on aging or heating. These partially Pennsylvania Salt Manufacturing Co., Philadelphia, since 1947, is 
oxidized or polymerized oil films repre- a4 - active in ASTM Committees D-12 and B-8. In B-8 he is chairman, 
difficult cleaning conditions K of Subcommittee ad fon Recommended Practices for 
contrast with | freshly prepared films. Cleaning Prior to Electroplating, 
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| of tripoli, rouge, or ot her abrasive in 
| “wax, fatty acid, or other binder, Be 
Me 
m4 
~¢ 
— 
— 
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Rust Preventive: 


type mate rial. this ma- 
terial is intermediate between a heavy 
mineral oil and a paraffin wax. 
terial of this sort may be originally of 
the oil-in-water emulsion type. After 
much of the water has been lost, it be- 

— comes a water-in-oil emulsion and n moves 


into the grease classification 


ibricating greases consist of water- 
in-oil emulsion consisting predominantly 
of mineral oil and sodium, 
‘aluminum soap. The semisolid con- 


sistency contributes to diffie ulty of 


moval. Ojil-in-water emulsion 


cants, if permitted to dry on the work, | 


frequently converted into stringy, 
grease- like form which is much more 


t. 
Asphaltum: 
An asp 
would be encouritered except in clean- 
sing automotive equipment where some 


ond tars might accumulate. It might | 


not at all be representative of the types 
of tars obtained from heating and ‘gn 


oils but would be an approximation of 


this. 


Wa Mixtures: 


One of the charac te ristic ‘sis a re rela- 
tively high melting point, making it diffi- 


‘cult to obtain the material in a fluid © 


during cleaning. abs 

“ative of soils like. engine 8, par- 

tially carbonized or burnt 
whe > operating conditions are rather 

extreme, The preparation of speci- 
mens involves spreading a layer of oil on 


& metal panel and then baking for a. specimen. 


to 600 F. This partially decom- 


poses the miner: al oil and then polymer- vent and either -transfe r the 


izes the decomposition products so that 
a resinous type film is formed, w vhie h is 
rather er resistant to removal 


riod of 1 to 8 hr at temperatures of 


10. ‘aiff Yarbonaceous all Graphite il in 


‘here are a number of iit, 


where finely divided earbon or graphite 


is to be removed, particularly from sur- from excess alcohol. 


faces where the carbonac eous material 


cdlcium, or 


haltum type mate erial use used for 
4 “rust prevention would be selected as a 


soil, since it is unlikely that other 


it 
“It is 


used in metal cleaning and those used in 


“ = for some time to use carbon 
black base soils with some oily materials 
as A standard soil on fabrics for evalua- 


| -aints ond Lacquers: 


Because of the varie ty of paints and 


the unique problems in their removal, 
this will not be considered as a represent- 
ativesoil 

Factors INVOLVED IN A 
CLEANING Proc 


K ind. . Spee ify amounts: and sources. 
Tore = 


Application to to Panel: 
4 1. P reparation of P Panels. 


(a) Specify size, 


(b) metalsused. 
(ce) "ree ‘lean, this: 


(1) P re a be conti taining 200 


r 
e thylen ne room at al liter. 


beaker containing 150 to 200 ml of hot 
carbon tetrachloride or trichloroethyl- 
ene, the degree of vaporization being 
controlled to permit vapor de greasing 
of the specimens when held in the 
beaker, or, alternatively, a wash bottle 
containing either of these solvents 
to 30C; a beaker of either anhydrous 
methanol or isopropanol at 50 C; a 


(ons at room a small swab 


be placed 


ay the test t specimens in the 
beaker of carbon tetrachloride or tri- | 
chloroethylene and immediate ‘ly 
the surfaces of indiv idual speci- 


mens thoroughly, using clean forceps 
~ hold both the cotton | swab and the test 


(3) After the swabbing of each speci- 
men is completed, shake off excess sol 
specimen 
to the y vapor degreasing bath long 
enough to observe the vapor completely 
covering and condensing on the speci- 
men or thoroughly wash the Specimen — 


with a stream of fresh solvent froni the 


(4) Swab- specimens separately 


in the beaker of alcohol and shake free 


eng 


mmerse the ly 
several times in the beaker of « ‘lean, un- 
ie contaminated acetone, shake free from _ 
‘of and place them in a beaker, 
spacing the specimens for maximum 
posure of surface areas (do not stack or 
pile the specimens in the beaker). 
(7) Transfer the specime ns imme- 


laundry practice, since it has been cus-— i diately to an oven at 105 C . When the _ 


above directions are followed, the speci- 
mens will be free from acetone, but pre- 


caution should be taken to preve nt igni- : 


tion of acetone v vapors in the oven, , since eo 

this might result in an explosion. cme. 

(8) Store panels in a desiccator before 

use, and use them preferably within 24- 
hr preparation, 


va "Method of Application. — 


Outline in detail 
Aging I observed. 
Variation in Evennese of Soil 
Rede position. 


¢ ‘leaning Technique: — 


(a) Amount of detergent. 
(b) Volume. 
(c) Temperature. 
Time of wash period. 

Replies ates, 

2 
Describe the wi ashing method, illus- 

trating machine o or equipment used, if of 


Rinsing. ae 
(1) Type of water used. 
(2) Temperature. 

3) olume of rinse. 
(4) Agitation, 


(5) Method. a 


6) Test for effectiveness. 
(b) Drying. 


(1) Temperature. 


(3) F P rocedure. 


Me easurement of Soil Removal: 


Method —outline ¢ explicitly. 


ensitivity. 


value. 


r ‘e rs FOR Dr TERMINATION OF Met: TAL = 


CLEANLINESS 

Receding contact angle by visu: al ob- 
No. differentiation — between clean 
panels and those soiled with 0.01 per— 
cent oil (see T T. Rice, “Cleaning of Steel — 
Test Py ane ‘ls fon Paint,” ASTM Bu JLLE- 


1. 


February 1955 1955 


— 
additives but is elective rust might also cover picking smut 
preventive by virtue of the thick film probably not possible to obtain a 

— 

| 

| i 
— 
iz 
— iter, Swab 
er e graphite is used asa fully and shake free from excess water. ae 


TIN No. 178 78, December, re 50 Reference: Me tal Cleaners, rs, 


“Properties and Structure of Pro- Edition, Vol. 18, No. 3, PP. 
10. ¢ 


Panel cleaned, gravime tri-. views, Vol. 24, pp. (1939) 


cally, solvent degreased, and reweighed. P luorescent Dye: Rinsed metal test panel « 


ull or lightweight panels are to be 
preferred for obvi tous re re "asons, a ‘Incorporation of ok solub in inte an acid opper sults ate solution, 
cent dye in oily soil. Retained soil ‘eanliness ascertained by continuity: 


“usually 5 107 with a very sensitive | i led 


a Simple ‘Test for Surfac 


NaC JValuation ~ eu 815-2 O48 > 
ry ew ‘d Compounds,” Industrial and Engi- = — 
water, and dried, Aloist paper placer dy neering Chemistry, Analytical Edi- Radioac tive Tracer: 
in contact with mets etal « and, after remova ul, af, tion, Vol. 14, pp. 725 (1942). 


725 726 
rinsed in clear d spo Estimation of cle: anliness based upon 7 
4 


erricyanide P Paper: 


al provide ar areas on paper Spot Test: tracer compound, 


asurement of these areas can be used Area de greased and let of Referenc 


to provi le cleaning index. This method greasing solvent ey apor: ated on ground Le and W. 


is limited to ferrous metals, Ev aporation ring gives evidence Yanko, “Application of the 
3: 


Limit of test thought to | ‘ 
4 = Cleaning,’ AST M 
Tron and Steel,” Journal, Am, vi Referenc nce: 
‘Chemical Soe., Vol. 29, * 1256 ide ‘Greend Glass ‘for Spot 


met ). Testing in Solvent Extractions,” 


of and Measureme ont of dis ame r of distilled 
- mination of the Porosity of Electro try, Analytical Edition, Vol. 
Deposits,’’ Transactions, ‘araday 282 (194: 3). water droplets allowed to fall from given 


Vol. 26, 465- 481 (1930), ine height onto panel surface. a 


Spray Pattern: Be Distinguishes between cle “un pane Hand i 
water, and the soiled areas droplet 


7 aa drops of 32 ml per liter of 30 


per cent H,0, placed on areas by medi-— formation. These areas are sized and 


cine dropper and time required for first Comparisons mit ade of the areas r “Cleaning of Steel 


‘Tests did not in cate differen t angle vin, No. 178, De ember, ‘1951, p. 


ie 
References: saw, Spring, I. Forman, and Le 13. Ring Treat: 


B. Mears and U. R. Evans, The Peale «Method Valuating ‘Drop. of wi ater formed don ring of sur 


= 


I, pp. 527-642 (1935), 
H. A. Nelson, see T. Rice, “Cleaning | 
of Steel Test Panels for Paint,” 
‘Teme P aper Wiping Test: 


asi ater break (spray pattern) Ixwe 


Surface wiped with white tissue paper 
or white fabric, with oil or solid soil ap-— 
parent on Sensitivity of test 


Potassium ferricyanide... 
Copper sulfate dip 


L. Zakarias, “The Displace ement of 4 B. Linford and B. Saubestre, ‘Cleaning and P Preparation of Metals for Klectroplat-— 


ing, VIII,” Plating, Vol. 40, pp. 1269- 1271 (1953). 
Fats and Oils by Fatless Deter-— = racer alone. 4 


ge nts,”’ Chemie et Industrie, Vol. 
he TABLE IL.—AVERAGE ST BASE ON 


angle of incidence measured by reflect- ‘Sensitivity, : 
ing a beam of light into droplet and. per sq em fe 
measuring angle of the beam reflected Fluorescent dye.. 


Detects oil with an accuracy of 0.01 Atomiaer 


per cent. on panels, Radioactive tracer.......... 1-2 
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to has developed, the are’ water breaks are 


touc A teat surface, J ess of repeat-— under: infrared rays. A planimeter is "he kerosine giving sensitivity better than 
edly touching surface ¢ ontinned until used to measure the surfaces still doiled. soll usual water break. Said to be equal to 


all the water is transferred, Number of ‘ing contact angle with better than atomizer test. 
contacts, called B-numi used as a 


Heference: Linford and B. Saubestre, “MeMenamy, presentation ata 
Schultze, Wettability and Meth- meeting of ASTM Committee D- 
for Measure ment,” J Kolloid-— NY r tergents, 
23, 1954. 

Vol. 122, pp. (1961). Atomizer Test,’ Plating, Vol. be published in AST M 


Tal les I and IT represent evs luatior 


1 panels dried under specific all Kerosine by different methods, of the re 


conditions and then sprayed water Wetted panel dipped in cont: sensitivity: of the more gene rally 


lighted from bottom 


Self Desiccton in 


Le. Copeland and dR. H. 


VV nen freshly concrete is when the chemically water 
cured, some of the initially free nelly The + ates of hydration o vale o; equal to about one half the — 


becomes combined chemically with pastes cured in sealed vials are com- initial mixing water, and that aximum 
me nt constituents, ¢ reating a structure pared: with those of pastes ont hydratioh oul not occur 
continuously moist cured. For water-  Water-cement ratios less than about 0.5. 
"Although the bulk volume the cement ratios greater than about 0.5, 
solid phase increases as curing proceeds, by weight, the rate in n sealed pastes ‘various relative humidities were cited 7 
the volume of the new solid is less than was practically the same as for moist an indication that useful hydration 


the combined volumes of the cement cured pastes at ages up to one — woul d cease when the relative humidity 
r be al combination although humidity a sealed paste had fallen to about 
takes place, and the concrete will 80 pe ent (1,2,4,5 | 
astes d or SO per cen i ) 
sorb water if water is available. Since an with ments of Gause and Tucker (6) d 
most of the hydration products are col- age. strated the reduction in relative 


loidal, the surface area | of the solid -midity during self-desiccation. These 
phases inc reases enormously during hy- ame 4 sealed freshly prepared neat 


per of liquid water in contact 
ration, and a large part of the free the pastes in bottles and from time 


olid phases. From this he argued 
becomes adsorbed on these sur- that! the rate and extent of hydration to time measured the relative humidity 
inside the bottles. In ali cases they 


faces, _ If the system is sealed to prevent should be lower than that obtained for 


ingress of water, the removal of free pastes that are cured continuously — found that the relative humidity, start- 
water by chemical reaction leaves too a moist. i he data of Powers and Brow n- 
little water to saturate the solid surfaces, — 


and the relative humidity in the system 
decreases, Powers (1)! called this effect” 
. self-desiceation. He has given a de- 
tailed discussion of the curing process, 
in which self-desiccation is treated as a 


ing at 100 per cent, decreased monotoni- — 
al 
rE yard (3) were used to show that, in a ai. increasing age. They used 
peale d spec imen, hydration would cease es made with type IL and type III 


of the internal volume changes of the Senior mit, Portland 
system (cement plus wate r) and the at ‘eee m the 

(gel) can form only in water-filled space, ae 

he showed that self-desiceated pastes 

should experience a reduction in the 


NOTE.—DISCUSSION OF THIS PAPE 
IS INVITED, either for publication or for b oy 
the attention of the author. Address all — 
communications to ASTM Headquarters, 


Race St., Philadelphia 3, Pa, R. H. BRAGG, Assistant Research Physicist, Basic Research Sec 

The boldface numbers in tion, Portland Cement Assn., is currently on X-ray dif- 

refer to the list of references to this 
fraction studies of of hydrated ¢ cement ement pastes. 
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cements, wate changes: could be detected, but they ofa saturated at any time after 
(by weight) of 0.32 or less. For all ce- were concluded at 1 yr when it became the hydration has begun, Seba - 
ments the decrease in relative humidity apparent that further changes were he apparatus used in the vacuum 
- was rapid at first, but after 20r 3 weeks likely to be small and that equilibrium i mixing procedure included a Waring 
only slight changes occurred, T where would not be reached for several years. Blendor, a funnel, two buazers powered 


was an indication that ev entually the | by the output of a door-bell transforme 


eurves would level off, that is, a limiting Procepurs a pump plate and bell jar, aj mercury 
~ value would be reached. a The apparent Te experiment was designed to ob- — manometer, a cold trap, and a Cenco — 
limiting relative humidity was higher tan measureme nts of tots al Water, Hyvae pump. Prior to mixing, the 
higher | he initial water-cement ratio chenuc cally combined water, and per cent mixer, containing the ippropriate 
for a given cement. For a given water-— relative humidity on neat cement pastes amount of mixing water, was placed on 
cement ratioand at givenage, themeas- at scheduled time intervals. Pastes the pump plate. The funnel, contain- 
a a relative humidity over type II ce- — were cured’ (a) in sealed containers and i. ing the correct amount of cement, was 
ments was higher than was that over — (4) continuously moist in order to deter- placed on top of the container and the 
type III cements, Although water-— mine the effect of self-desiccation on the buzzers were attached to the rim of the 
cement ratios as low as 0.17 were used, and extent of cement hydration. funnel, This assembly was 
the relative humidity did not fall below The apparatus, tec hniques, and meas- with the bell jar, the bell jar 
35 ) per cent in any case. However, since urements used are dese ribed in succeed- plate with: 
measurements were discontinued on the ing peragraphs. 
day, there is no clear indication 4 
equilibrium was ever ever reached in Materials: 


any of the pastes pastes were prepared from a com- switched on, causing the ceme nent t to fall 


— It is to be expected that self~ desi - ~ mercial cement, Lot No. 15754, having | from the funnel into the mixing water, 
tion would affect all properties of con- a specific surface of 1800 sq em per . Bf The mixer was switched on during this 
crete, — The experiments deseribed in’ = agner) and the potential compound 4 process and allowed to run for 2 min. 


* paper, however, deal with only the — composition of a type I cement. we ap ot was switched off for 3 min and was 
internal relative humidity and extent of — water was used in all cases, an rior to .. then switched on for another 2 min, 
ation of neat cement pastes cures mixing, the water was ¢ philled 80 that ‘the he final pressure in the system was less 
sealed containe rs. The volume than 20 mm of mereury, At the conclu- 
by gelf-desiccation sion of mixing, the container was re-_ 
(autogenous shrink: age) he ave been stud- moved from the bell jar promptly, the 
vied by Davis (7) and by Swayze (8). bate h temperature was measured, and 
he present paper prese nts the results | Mixing —T pastes were mixed at the batch was poure into mol ds, 
of sil ee aneous measurements of re la- reduced pressure (about 15 mm of mer- A 
tive humidity and extent of hy« ration to obtain pastes free of air bub-— 5 by: 1} by The mold was 
on neat cement pastes cured in sealed bles Air bubbles in a'fresh mix assembly of alternate polythene shee 
flasks at room temperature for 1 yr. are a source of consider: able @ xperimen- and lucite separators as shown in Fig. 
Initi: i! water-cement ratios of 0.44,0.53, tal uncertainty, for example, in the A piece of plywood was placed 
and 0.59 were chosen as being represen-— = determination of the initial water- - each end of this set of plastic sheets, and 
a ative of the water-cement ratios nor- _ cement ratio of a saturated, hardened the comple te assembly, measuring about nad 
mally used in making concrete. paste corrected for bleeding. If the Gin, wide, 5 in, high, and 5 in, long, was 
nally it was intended that the experi- sample contains no air bubbles, one ean = bound with wire bands, coating of — a 
ents continue measurab le le te mine the imitis i] water-cement ratio. “Wax prev ented leakage, 
waxe glass plates were tried 
hither the hardened paste 
= ed a coating of wax or 
tightly to the glass. 
uring. The filled mold was stored 
under a bell jar at 73 F for 48 hr after — 
mixing the paste, It was then taken 
controlled- atmosphe re cabinet 
the air was saturated with wate r 
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“Fig. Detail of Sealed Storage Flask 
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= show that the chemic: ally 
- combined water and the nonevaporab le 
: water as defined above probably agree 

l percent. 
The current method of measuring non- _ 
“evaporable water in this laboratory has 
in use for 3 yr. The precision is 
about +0.001 g per g of cement. 

Measurements of wa/c and w/c were 

made at scheduled time intervals 

_ specimens cured by the methods out- 

lined above. Samples were taken by 
random selection of wafers from the — 
whole lot. 

Relative Humidity. —The method em- 
a ployed in measuring relative humidity — 

in the sealed Erlenmeyer flasks was simi- | 
dar to that used by Gause and Tucker 

(6). The relative humidities were 

tained with a commercial electric hy-— 
 grometer, the sensing element of which 

a sealed into a standard taper plug 

fitting the flasks (Fig. 2). The sensing — - 
element was plugged into flask at 
i least 24 hr prior to a relative humidity — 
‘Fig. 3. Constancy of Total W Content of Specime inside the flask was taken to be equal 
24 paste i in the flask. 
The relative . humidities ould b 
of the paste to curing vessels. Che »mically ‘ombined Water.—The measured with an accuracy of 


When the paste was removed from the chemically combined water was taken cent. Repeated measurements on 
mold, the top and bottom } in. of each to be equal to the amount of water, per 73 given day, or on successive days, at late 
was discarded, The remainder of — gram of cement, retained on drying ina — ages (about 180 days) agreed within 1 — 

each slab was broken into wafers about carbon dioxide-fre e atmosphere having — per cent relative humidity. It is be-— 

by | by 4 in. These wafers were then the aqueous vapor pressure of ice that the measurements of relative 
divided into two lots and cured as fol- =e —108 F (10), It is the water that is not humidity over the thin wafers represe nt 
~-evaporable at a relative humidity of closely the in the 

|. The wafers of the first lot were 0.002 per “cent. Studies made in this terior o of the wafers. : 7? 

This flask had a standard ti uper nee 
and was fitted with a cap made by seal- 

ng the end of a standard tape r joint. 

flask with a humidity nsing element 
 gealed into the cap is shown in Fig. 2. 
Silicone stopcock grease was applied to 
all joints. The sealed flask was kept in 
a constant temperature laboratory at 
+ 1F. This procedure is designated 
4 ‘sealed storage, | 
2. The wafers ‘of the second lot were 
individually wrapped in coarse filter 
4 paper, bound together in small bale ee 
with rub ber bands, and partially im- 
a mersed in water in plastic trays. These 
trays were stored in a closed glass vesse| = 
above water at 73 This pro- 
cedure is designated “moist ¢ 


Total Water. —All_ measurements in- 

ing water contents of pastes are 
a pressed in te rms of the weight of fe 

original cement, the total water 

in a is taken as to the 


designated “moist -cured’’ were brought a 
to the condition 

analyes, 
ad 
ae 


— 
— 
4 
— 
— 
iim 
i 
a 
Fig. 4.—-Increase of Total Water with Age of Moist-Cured Specimens. | 
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he re sults ‘ob tained from tests over a (a) 
pe riod of 1 yr are give n in Figs. 3 to 10, : 
inclusive. Figure 3 is a graph of w/c 
_ data for the sealed pastes. These data 
_ were obtained primarily to ascertain 
that the curing flasks were effectively — 
sealed. The absence of a trend in these — 
- data shows that moisture loss from the 
sealed flasks was negligible. 7 The varia- 
tions probably represent, differences 
between supposedly identical wafers. 
The mean of these values is the best 
basis for average original 
w./c data for the moist-cured specimens, 
as shown in Fig. 4. The wafers gradu- 
ally developed a coating of caleium hy- 
droxide crystals. This made the paper 
wrappings diffic ult to remove and caused 
loss of part of the calcium hydroxide 
erystals which contain part of the total 
water. Consequently, some scatter in 
these data was expected. Neverthe- 
less there is no systematic error in the 
_ w,/e values as was shown by the follow- 
ingcheck. 


pastes ¢ cured in ses ale d containers, 


= 


.20 30 20 50 100 


Fig. 5. wn/c Values for Sealed and Moist-C stes. 4. 


at all ages. “—_ T his gives one estimate of 
origin: ul water-c ement ratio, wo/c. 
When pastes are moist- 
cured, the following relationship holds 


Using this equation, one can also esti- 
te w/e for moist-cured pastes 
the observed v values of wi/e-and 

: Sine e the sealed pastes and moist-cured 
pastes had the same original wo/e the 

values of computed by means of 
1 or 2 from appropriate data 


mean pers ulated using the 
two equations agreed within 1 per cent: 


in all eases, 


~ Asshown i in Fig. 5(a), the extent of ce- 
ment hydration for sealed specimens at 
early ages is: yndent of water- 
ce ment ratio. — This result has been 
found also in othe tests; when wo/c > 
0.44, significant differences in w,/e at a 
given age due to differences in initial — 
water-cement ratio occur only 
about 10 days of curing. 


‘moist-eured specimens also 
drated at equal rates at early ages, as. 
shown in Fig. 5(b). The ade lition of 


hie (a) w,/e values in the sealed pastes are practically independent of water-cement ratio up t to 10 days. 
we, values for moist-cured pastes are practically indepe nt of water-cement ratio, 
e versus time curves, it might appear that 
plotted on the same For only hydration had virtually ceased, 
7. c= 0 AA is there a detectable in- ever, the data of Verbeck and Foster | 
cre ase in due to the ack curing (12) show that hydration continues for 
wate r; in this case, however, the: least 6 These invest igators ob- 
nitude of the e ffe ret of self-desiccation tained values on a large number of 
pronounced, as may be seen in the fol- im “at cement pastes made with all types 
lowing tabulation which shows the time - cements prepared at w/c = 0.4 a 
required for moist-cured and sealed ce Bend = at 70 F in sealed vials. In all 
ment pastes to Teac h equivale nt de gre es cases, irrespective of the type of ¢ ce me nt, 
of hydration : we/e increased with inereasing age. 
Their cements Nos, 12 and IS, similar in- 
: analyses but not identical to the cement 
in this expe riment, showed in 
creases in over the 90-day value, 
averaging 4 and II per cent at | and 
64 yr, respectively. It is believed that 
similar increases will be found for = 
Probably the effect shown ould = used by euthors, d 
more pronounced at lower water-cement ration 
—. mt continues in a sealed paste by conside 
ing the extent to which the capillary 
ary texts were to learn pores are emptied by self-de ication. 
whe Mer OF not exten water As pointed out by Powers, hydration 
will continue (a) as long as the capil 
—laries contain water, or (b) until all of — 


rate of hy "The 


curing water after the first 48 hr had 
| prac tics ally no effect on the extent of hy- 
ation up to yr of curing. This 
‘illustrated in Fig. 6, in whie pai 
both the sealed stor: ie and moist ¢ 


1955 


by the solid dots in Fig. 6(c), were that 
extra water had no effect. 
There is not much change in the w./e 
values for the 90-day iy to l-yr pe riod, and © 
from the general ‘shape of the w le 
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the cement is hydrated, ’ Phe following — 


considerations will show that all of our 


pastes retained considerable amounts of | 
capillary water ‘Ge 
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Studies con tue 1 in this laboratory 
show that in a saturated | paste the 


w eight of water, is givenby: 


We", will be eA amount ll that i in 
saturated specimen, w.. Sinee the 

specimen is sealed, the total water will — 
always be equal to the original water : 

content, wo/e. Thus, the capillary 


le limingting w,/e from Eq 3 by means of 


2, dividing, 4 by the esul 


This equation is not completely cor- 
rect, for it is based on the assumption 
that the gel pores remain saturated, — 
whereas when water is removed it in 
from both gel | pores and capillary. 
pores # Amultaneously. The amount lost 
from the gel, however, is small and may x= Moist cured 
range of losses dealt with here, 
The calculated percentages of 
lary saturation at various ages 
pastes are given in Fig. 8. Adi gil 
contained relatively large amounts of 
capillary water at all ages. They will 
still contain capillary water when the 
cement is completely hydrated, rn 
Fn rom Hq 3 it appears that the ¢ 
? laries in a sealed paste will be emptied o 


Moi st cured 


For the cement used in these exp ri- 
ments, = 0.23 at complete hy- 


dration, ' Thus for a sealed paste hav- ‘ 
ing w/e = 1.74 X 0.23 = 0.40 or 
without extra water. Thus, the pastes | ne Fig. 6 . Rate of ahi Caused by Self- desiccation. 7 
studied in this work should continue to 
10 con = (a) Retardation of hydration by se otf desiccation, 


- pop unt = all the cement has reacted (b) No noticeable reduction in the rate of hydration by se 
(ce) No noticeable reduction in the rate of hydration by se 


and those given in previous papers from this 0. 10 will hydrate until 1.74 wo/c reaches : dec ease in relative humidity with in- 


these ‘differences. mnt for satisfy Eq 6. Ultimate hydration, how- _midities over these pastes have fallen 


papers it is appropriate to point out that no ever, depends on the cement fineness in -. below 94 per cent at 1 yr, where: as the 
change in the Powers model of paste struc- addition to the above factors and us aalty relative humidities measured by Gs 

ture is involved. Where differences are 

noted, they are due to the use of more recent will be less than the theoretical value. and Tucker over t the eir i ower we/e pastes 

data from measuretnents on pastes The relative humidity data for the be low 90 per cent at 10 days. 


older and denser than were previously avail- 
able. For example, ewan sed that the — - sealed pastes are plotted against age in From the trend of the data, it seems— 


cement in a sealed paste could not become — Fig, 7. The authors’ findings are in likely that changes in relative humidity, 
wee at agreement with those of Gause and though small, will continue as long as 
ments show that this figure should be about — _ Tucker in that (1) the higher the Wo/t hydration continues, but no rapid or 
0.4 for an average cement, and a water- a. the higher the relative humidity at “* pronounced changes will occur at later’ 


cement ratio of 0.35 will sulfice for a paste 
continuously ured, given age and (2) there is a continuous 
ASTM BULLETIN 


Powers and his associates will value less than 0.23 such as will creasing age. None of the relative hu- a 
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Decrease of Relative Humidity with Age; Sealed Storage. 
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for water-cement ratios less | than fol. 75, p. 69 
0.5. For higher water cement ratios, 


the rate of curing in sealed specimens is - (5) V. Rodt, “Vasseraufnahme von Port- 
the same as that in specimens kept fully Iandze ‘Luftlagerung,”” Ze- 
ydrated, saturated, This indicates that, if a ment, V ol. 1A, p. 520 (1925). 
Bee ans the curing membrane were pe rfectly imper- Gause and J. R. Tucker, Jr, 
‘midity was higher the higher the water- vious, a membrane-cure would be just as ; Me thod for Determining the male 
effective as a water-cure for all but the ture, ‘ondition in Hardened Von- 
coment tio, richer grades of cone rete, crete,” Journal of Research, Nat.— 

At the lowest water- -cement ratio Bureau Standards, Vol. 408 
= | 


led pastes de 


‘ 
used, 0. 14, the lowest relative humidity 


reached was 94 percent at lyr, De el Contain,” 
4. water-cement ration equal to Am, Soe, Testing Mats., Vol. 40, 


‘cured specimens ‘hydrated ‘at the same ‘Studies of the Physical Properties 


rate throughout the I-yr test period, ¥ Hardened Portland Cement Paste, po and Contras, 
5. At a water-cement ratio of 0.44, _ An art 9. General Summary of Find- a 


ings on ‘the Properties of Hardened 38, 


rate of hydration of se: speci- (9) Powe vs, ‘opeland, a, 


ings, Am. Conerete Inst., Vol. 44, p. 


H. FE. Davis, “Autogenous Volume 


= M. A. Swayne “Par ly © onere ete 7 


Perme sabvility of Portland Cement 


dropped below that of moist -cured Cement Paste,” Proceed- and H. M. Mann. 


specimens after the first 10 days. 
enled specime ns req tired days to eme nt Auen. (1948). Paste,’ Proceedings, Am, Conerete 
) T. ©. Powers, “A Di dust., Vol. 51, 285 (1954), 
(2) owers Iscussion of (10) Copeland and J. C, Hayes, 


ach the same amount. of hydr: ation: 
Ration to the “Determination of Nonevaporab le 


prod uced in 28 days by 1 moist curing. 7 
he effect of self-desiceation is greater at Curing. Proceedings Water in 


later Highway Research Hoard, Vol, 27, 
The rate of hydration was lower (1947 ); Bulletin No. 26, I 1953, p. 70(TP214). 
t Portland Cement Aeon. (1948), L. E. Cope 5. C 
t 


etho ds of curing. ‘Studies of the Physical Properties of Cement Paste.” To be pub lished. 
iinet ned Portland Cement 2) G. J. Verbeck and C. W. Fonte 

In: blication Ver’ an water, 
Ina previous publication from this ‘Part 5. Studies of the Hard ned ‘ont 

labor atory (1), it was concluded that to > Aig Time Study ol Cement Per- 

Paste by Means of Specifie-V formance in Concrete. Chapter 

obtain the maximum possi we rate of Measurements,’ 669; Bulletin No. he Heats of Hydration of the 

at constant temperature con- ortland Cement Assn, (1948), aa ements,” P Am, 8oe. 

erete must be kept saturated or nearly a (A) L. J Jesser, “Protokoll der Testing “Mats Vol. p. 1235 

The experiments reported in this ammiungen des Vere ler 1950); 

show that such a statement is true lischen Zemen (1949), 
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he lower the water-cement ratio after 
he first 10 days; this was true fo for th oy 3) T. C. Powers and T. L. Brownyard, — “The Porosity of Harde med Portland — 


Bulletin No. 32, Portland 


| 

SUMMA 
— 
— 
— 
i 
— 
— 
| 
— 
— i 
— 


Pall Pte 


cosity change reaction have wes 10° poises for 
thod measuring viscosity of cently been announced. These ine dude materials. With short-lived thermo- 
thermosetting resins rotating shearing disk viscosity setting resins the “upper er limit is ap- 


j le method by Sontag (4) and an ultrasonic proximately 10’ poises, 
_ temperatures, app icable to — viseosity method by Roth and Rich (5). 4 


“or ~The device is suitable partic ularly for | 
tonian fluids over the range from 10 The author has recently reported a 


thermosetting resins because the high 
to 107 poises, capable of following — third method of measuring rapid vis-— nductivity and heat capacity of the 


rapid viscosity changes which accom- Cosity changes, na nely, the parallel” tal platens, coupled with the fact 
pany thermal hardening—application Le plate plastometer_ me thod (6). T he m= that very thin layers of resin may be 
_ purpose of the present paper is to de- —_ used, make possible rapid attainment of 
“stage and resol “phenolic,  geribe further this method with particu» effective temperature equilibrium. Fur- 
epoxy, urea, , and d polysiloxane ther- lar emphasis on the test procedure, thermore, the need for cleaning hard- 
mosetting resins. apparatus, and range of thermose tting ened resin from the plates after each 
resin types to which it is applicable. test: may be eliminated 
Tests for Newtonian behavior are de- — 0,001- in. aluminum foil to separate the 
_ seribed for a number of types of resins, vi resin from the platen surface. au 
viscosity- -time curves obtained on 
phenolic, urea, , and polysiloxane resins Theory of Test: 
are presented. The method is not con- 


co 
ne 


and applications whe re 
oa the solid thermosetting resins are used, — tinuous and is not applicable to ma- 
ele performance of the resin is related to its terials departing appreciably from New- 


—_— and reaction speed. ea tonian behavior. However, it has the 


to ‘very desirable features of using layers viscoelastic materi: al and has applied 
measur VISCOBILY O resins of resin thin enough for rapid tempera- method to the measurement of the 


or near the fabricating "temperature ture equilibrium, no cleaning problem, viscosity Novolak type phenolic 
range because of the fast harde ning — - an extremely wide viscosity range. 


resins (1) which were regarded as New- 
encountered and the wide viscosity 
The industry has relied on ARALLEL Tes’ ne 
rate. An example of a flow is the Description o of pparatus: 
distance between the plates, h, which 
The parallel plate plastometer @ d the thickness of the test specimen, is 
in an oven to determine how far it will ‘for this work has been in de- measured as function of time. In 
flow down the incline before it hardens, “#il in the literature (7). A photograph with the theory, a of 
The test for hardening speed has been with the oven “open to show its sind m-time curve, i contri 
> i ( 8 
h hot pla ite gel test in which the resin construction is given in Fig. The 


Dienes (7) has re pported the theoretical 


“deforms ition- for linear 


is worked with a spatula until it hardens. device was designed in the Bakelite slope | 
These have been useful for production Development Laboratories “and was 
control but have not yielded funda- ——- * _Tinius Olsen Testing — 
mental Machine Co. Briefly, it consists of two 
phe- parallel plates between which the resin 
resins have been studied in some de- — a mee ‘hanism, and a 
tail, The ASTM ring and ball soften-— 
ing point test® has been used, and three diste ance ‘a separation of the ites. 
recent publications have reported vis-— rmostatted oven 
 cosity measurements (1,2,3).? Data temperature. Two modifications of 
resins are not foun in the original device have been made which 
literature, although two improve temperature control. A ther- 
measuring viscosity and toll lowit mocouple has been installed in the lower 
plate for observing the temperature of 
NOTE.—DISCUSSION OF THIS PAPE R the metal parts, and a switch has been 
IS INVITED, either for publication or for installed on the oven door to disconnect 
the attention of ddress allcom- the blower fan when the outer door 
Race St, Philadelphia 3 |, MARSHALL, Project Leader, Rheo- 
a0 ae a The apparatus is capable of measuring = Test Development, Development 


Development Lab to on, Bakelite Co, 
over an extremely wide range, Laboratories of Bakelite Co., Division of 
me qrentative Method of Test for Softening Point the lower limit being approximately 10 _ Union Carbide and Carbon Corp. , Bound 
Book A ASTM Standards, Part 6, p. 1412. | poises when pla ites are prope rly planed Brook N. where he has been employed 
The boldface numbers in parentheove refer to d ali d, i th li b 

the let of references appended to this paper, and aligned, and the upper limit being 19438. 
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Fig. 


E ‘quis ation Lis the equation by 


pe curves or viscosity- curves: 
thermose ‘tting resins. 


serine Resins” 


The papers previously cited on flow. 


properties of Novolak resins are in 
agreement on the Newtonian character - 
these subst tances, 


there- 


ter ole some reac resins. 
i in the evaluation work were re pre-- 


sentative commercial products. 


lel plate plastometer deformation-time 


curves obtained on five different types: 


of resins are shown in Figs. 2 to 4, 
February 1955 


Data on the reac- 


he 
> 


Parallel Plate Plastometer with 4-in. Diameter P lates. 


fest de formations recorded in vi i. 2 we ere 


the curves in Vi igs. 3 and 
1 were obtained by reading the dial 
micrometer at frequent intervals. The— 


linear nature of the plots suggests that — 
two-stage resol phen nolic resins, 


the polysiloxane 
and the epoxy 
Newtonian under cone nditions of ‘the 
tests, A melamine-formalde shyde resin 
was examined also and found to be rel 
_ far advanced to give useful deformation-_ 
time curves at the compressive forces— 


attainable with parallel plate 


i. rhe sensitivity of a single deforma- 
tion-time curve to anomalous flow prop-_ 
erties is low, and one needs to obtain 


further indication of whether a mate rial | 7 


is Newtonian by carrying out repe ated — 
parallel plate viscosity tests using dif- 
ferent loads and sample sizes. Varia- 
tions in viscosity results greater than 
those obtained unde rT constant loads 


‘and sample sizes are an indication of 


anomalous flow properties. This type 


of experiment has been carried out on 
the | phenolic, silicone, urea, and epoxy 
ASTM BULLETIN. 


Fig. 3. Plots for Two 


Fig. -Deformation- Time Cur on 
- Phenol-Formaldehyde Resins at 140 C. 


Silicone Resin 


t-I5OC 
1Okg 


194 cucm 
365X109 Poises 


V-235cucm | 


Time, sec 


Thermosetting Resins. 


W-10kg 
V-185cucm 

84X10" Poises 


1-100C 
Ve 


= slope of the plot, em~ per sec 
Fig. 4.Deformation-Time Plots onan 
A 


products must be recognized as thetwo 


result of vapors produced as reaction 
factors which limit the applicability of 
Equation 1 was made more conveni- 
f ent by representing the proportionality 


ia constant and normalization factor by a 
single quantity, Equation 1 then 
She 


Tablet Weight, g 


tion of Viscosity Result with i. ; 


resins with the results that no departure’ 


_ from Newtonian behavior was observed 


le 


be compared with respect to the fluidity 
of their initial melts, however, provided 


pected to exhibit non-Newtonian 
F havior in the later portions of their 
 -viscosity-time curves as a result of 


creased molecular weight and in a single test by timing two thickness 130 
cross-linking. The significance of the intervals. In cases where it is desired ee «400 600 


later portions of the  viscosity-time 
with this fact 


‘plots 


obtained, the viscosity test 


use of a two-point method of obtaining | 


resin ix hardening during the test, if the 


vesin has advanced to a point where 


are reducet amimimum., 
reduced to mum, 


By setting up a chart indicating F 
alues for practical loads and specimen 
yes, and a table of A1/h* values for 
practical intervals of h, the calculations an 


Deg Cent Time, sec at C 


60 
The test samples are pressed vier 


Resin 


mputed and plotted at the — 

e obtained by adding the heat-_ 
ing period to one half the time required = 
for the viscosity reading. It is often - 


possible to obtain two viscosity values 


_ 


to extend a viscosity-time curve into Deg Cent Time,secatiS0C 

Fig. 7. Viscosity-Temperature Curve and 

Viscosity-Time Curve on a Polysiloxa 
Resin, 


it is helpful to plot deformation-time — 
curves from readings taken at several 
a time values. Anomalous flow! curves 80 
obtained can be used to draw tangents =” 


at different points, thereby yieldingtwo 


cedure may be greatly simplified by the on or more viscosity values per curve. ; 9 


While laborious, this procedure im- 
proves accuracy where anomalous flow 


Cent Time, sec at 
8. —Viscosity-Temperature Curve 
Viscosity-Time Curve on a Urea Resin. 
ASTM BULLETIN 


wis 


| 

&§ phenolic or silicone resins, Some lated series of is — Fig. 6. Viscosity-Temperature Curve and 

departure was dbtected in the epoxy out at dif erent temperatures to con- Viscosity-Time Curve on a Reso! Phenolic 

resin and considerable departure in the struct  viseosity-tempel i 

urea resin. plots of viscosity veraus and at different heating | 
tablet size, which are given in Fig. 5, struct u viseosity-time cu 
urea and epoxy resins limits the useful- about 0.8mm, where effective tempera- 
viscosity-time test, particularly in the 3 see, and the posit ion is held for the 
cane of the urea resin. The resins may desired heating time. At the end of the 5 | 
i heating time the force is applied to de- é fo q | 
load and tablet size are held reason-— of thickness is timed. The viscosity \ { 

— 

— 
flow becomes noticeable, curves on a resol phenolic resin, a poly-__© | ee 
or if bubbles of volatile reaction prod- siloxane resin, and a urea resin are shown = 4 
“ucts appear. The effect of hardening Figs. 6, 7, and 8, the data for the urea + 
be minimized by speeding up the resin being only approximate because | 
test, but anomalous flow and bubbles of non-Newtonian behavior, Such a 
more troublesome. When the curva- combination curve offers a picture of the 
ture is not too pronounced, the slope of a viscosity changes that take place when Temp Time 
the slope of the tangent at a point mid- 
between the two time values, may q 
be used as the measure of viscosity, 


Two ‘stoge ‘Resin 


| 


300 __400 $00 600] 


ses 


Por 


Poses 


te 


— 


a 


& 


Log 


B Resol Phenolic Re 

stage Phenolic 

Resinat 


al Silicone Resin at 


A Reso! Ren 


= —Viscosity-Time Curves at tee 


60 90 


1140C 


Fig 10. — Viscosity- -Time Curves on Three 
Different Two- -Stage Phenolic Resins. | 


120 86150 


“fluidity. Aime of 0. 17 
; 4 — (0.475 strain per unit of oak 


ieal ResuLts ON SEVERAL Resins 
relation “for fitting the viscosity- time 


4 rves has be een found, 


e phenolic resin 


‘catalyzed with 
amine. The silicone resin was much — 
slower in its reaction at 150 C than any — 


of the phenolic resins at 1400, Curve 


iscosity- curves are shown 


in 
Figs. 6 to 10 on several phenol- formalde- ol 
hyde resins, a urea resin, and a silicone . 

resin, The data obte the 
These re- 


has several 25 per cont triethano 


choices for obtaining useful quantities 
- from the curves, however. The initial 
 viseosity may be selected as a 


— curves are listed in Table a is an approximate curve for a spray- 
-guits illustrate the wide ranges of vis- — dried urea-formaldehyde resin, suggest- 
_cosity and reaction speed that are found P: ing «a faster initial hardening rate than 


of how soft the resin will become, As a 
measure of reaction speed, the time 
quired for viscosity to change by a factor 


= 


of 100 was chosen. A third property, 
which perhaps i is of more interest to the — 
hich pel is the time required to reach 
certain viscosity level. Still a fourth 
property was obtained by plotting the 


reciprocal viscosity against time and: 
measuring the area under the 


termed the fluidity-time integral (FTI), 
is further deftned as: 


1 his giv es a measure oft the 
ear str: ain theoretically obtainable per 
ae t of stress. “a In other words, 


_ e experienced in an idealized situation. 
This is a fundamental approach to the 
property that is crudely measured by 
the inclined-plate flow test already men- 
tioned and correlates reasonably well” 

plate-flow results (6). 


Applying the analysis to curve A of | 
Fig. 6, one finds that the resin had an 


initial viscosity of 80 poises, required 
‘112 see for viscosity to increase by a 
‘tor of 100, required 141 see for vis- 
cosity to reach 10° poises, and h 
February 1955 


‘The integral so obtained, which may be hexamethylenetetramine added in the 


amount of per cent 
ratio = le hyde to phenol, 


it is 


easure of the ; amount of flow that w ill a 


among thermosetting resins ( uurves that which would be obtained with most 


and B  represe resent base-c catalyzed resol 
type phenolic resins; ¢ urves C E, and 


dé show a wide range of behavior founc » 
two-stage phenolic resins curves in Fi 11. The reac 


in three 
(Novolak resins with hardene r). The 
hardener for the two-stage resins was 


by weight. The differences in initial 


the 
ratios ranging in this CASE ly 


deg 


Cc ent 


T 
Silicone: 
Two-sts 
Two-stage 

Two-#ts ag 


| 


phe nolic resins at 


The effect of tempe rature on the 


-cosity-time curve is illustrated by 


that of the resol (curves A andG), a 
Z It is interesting to note the effect of — 
temperature on the fluidity-time inte-— 
gral. Viscosity and reaction speed were 
both very sensitive to temperature in a 
manner, but with the 


pt 


Keach bh | 
Increase 108 Integral, 
(75 


¥ 


O66 


O105 


-Mernop or ANALYZING THE Visec fast-curing two-stay 
ap 
— 
— 
oi — 
LE 1. -DATA FROM — 
BULLETIN (P45) 4 be? 
EE 


flow with increasing temperature. How- The -time test is applicable nolic Resins, Effect of Reaction 

ever, the fact that the temperature to two-stage and resol types of phenol-— with Hexamethylenetetramine on 7 
sensitivity of viscosity becomes smaller formal dehyde resins and to polysiloxane Properties of a Phenol-Formaldehyde 
at higher temperatures (3) leads one to ies resins. Ath is applicable in some degree Novolak,” Journol of Colloid Science, 


the conclusion that a temperature of epoxy resins and spray-dried urea- (3) rt. “The Fiecosity. 4 


maximum flow exists. This checks with formaldehyde resins but is not applica- i. " Some Phenol-Formal lehyde Novolak 
the experience of the thermosetting ble to the me lamine-formaldehyde mold- | _ Resins,” Journal of Applied Chemis- 
aati industry where temperatures of ing resins. It should be applicable to rN rol. 2, pp. 134-149 (1952). a 
maximum flow commonly encoun- other thermosetting products where de- (4) 1 A. Sontag, “‘Mobilometer,” U. 8 
tered, ~parture from Newtonian flow is small ‘Patent No. 2,574, November 13, 
‘These results bring out the inade- and foaming is not seve re. Ria 
juacy of a single-point test for harde ning “Viscosity data ram (5) W. Roth and R. Rich, “A New 
Method for Continuous Viscosity 
speed, indie icating that the complete tained from v iscosity- -time curves are. Vi General Theory of the 
_viseosity-time curve is needed for inter- useful as indications of rheological Ultra-Viscoson,” Journal of Applied 
preting flow behavior. changes caused by polymerization and Physics, Vol. 24, Pp. 940-950 (1953). 
cross-linking during fabrieation with © D. I. Marshall, ‘Viscosity Changes in. 
C ‘one L USIONS ‘ 
t ermosetting resins in mol ma- Thermosetting Resins,” Industrial and 
The parallel plate | plastometer was terial and bonding applications. Chemistry, Vol. 45, p. 
found useful for measuring viscosity at (1953), 
various temperatures and viscosity (7) G. J. Dienes and H. F. Klemm, 
hanges during thermal hardening “Theory and Application of the Paral- 
lei Plate Plastometer,’ Journal of 
various types of thermosetting resins. 
Applied Physics, Vol. 17, pp. 458-471 
Rapid temperature equilibrium, fast 


Jou 1946), 
viscosity and lack be! a scleaning (8) L ote 
“Phenolic Resins,’’ U. 8. Patent No. — 
ype substan Jr., “Ttheological Properties 475,587, July 12,1949, 


sti Too! ta Testing Ru ub. 


By Mandel and rt D. Stiehler -. 
ond 
he t methodology provide 
of Tes powerful means for attacking both 
essential for primarily in the planning of experi- these problems, 
the objective evaluation of test me ‘thods ments and in the interpretation of 
and test results in rubber technology. data, Some statistical disciplines UREMEN 
In the past, most of the emphasis in that are particularly useful ere: “The sc ll is m 
rubber testing has been placed on the the study of the behavior o of meas-_ The behavior of measure 


methods or testing procedures. 'T many subjects dealt with in modern 
ation of results, on the other wements; (2) the measurement of Statistics. It can be illustrated by ¢ 


hand, has rarely been the subject of random variability; 3) the design simple example: measuring the 
systematic study. | of tests and the analysis of variance; tensile strength of rubber, it is common 

_> 2 The interpre tation of results involves 4) the sensitivity of test methods; practice to test three specimens from a _ 
two major problems. The first con-— ol rubber. ‘rom the behavior 
cerns the reliability of the data and 


2 quires the study of random and system- 


ements is 


atic testing errors and of the heteroge-_ 
neity of the material tested. The second 
problem is concerned with the meaning ' ~~ 
of the results, one aspect of which is the JOHN MANDEL has been at the National Bureau of 
often discussed “correlation” between since 1947. He is a statistician in the Testing one 
laboratory results and service pe form-— 


ane T techniques made availa able 


DISCUSSION o PAP ER 


IS INVITED, either for publication or for 7 ba “tal 
the attention of the author, Address all « 0m= 
munications to ASTM Head dquarters, 
fay J. * This paper is based on w talk presented by ROBERT D. S vii: Chief, Testing and Specifications Section, 
Rubber and Rubber-Like Materials, Atlantic Division of Organic and Fibrous Materials, National Bureau of 


City, N. J., June, 1953, and a talk presented i. 
by K. D. Stichler before the Chembeal Insti- has been research on rubber since 1939. 

tute of Canada, Toronto, Ont., June, 1954, — ; 

It is published in the BULLETIN in view of its 

very general interest and application. ; 
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of measurements it is kno n thi at the 


i 
for the second tested 


~ has an equal chance of being higher or 


» 
- lower than that for the first and that 


the value for the third specimen has one 


chance in three of lying between the — 
values for the other twe This behavior | 


is true for any set of three random meas- 
urements, regardless of the nature or 
precision of the measurements. 


generalization of this behavior 


larger numbers of measurements is avail- 


able (1)! and some usefulness in 
in data 


Of more importance to the technolo- 


gist, however, is the expected spread in- 
Experimenters are often dis- 
turbed if one of three re plicate measure-_ 


values. 


standard deviation, the 


both of the se 
va 


“ia 
ariabill 


ntially 
ic stics 1 
h statistics provide es a va 
measures. The most common 


are 
bili ity, 


thickness of rubber specimens, then . 


may nt the distribution. of the 


 averagethickn ssofsets of fourspecim 
meas-_ from the same stock. 


Thus, it is seen 


ures of andom variability are one way of increasing precision 


the coefficient of variation. 
three quantities are related each 
other, and their mathe matical de fini- 


tions are given in modern texts on sta- a 


tistics 


‘Tf a large number of specimens of 
particular material are tested, the fre- 
quenei 

cording to a mathematical law, the 


variance, and reducing the standard deviation is to 


‘These 


me asurements and take 


aver rages. However, in order to reduce 


the ste and: urd dev iation to one half, it is = 


necessary mit ake times the 
number of measurements. More gener-— 


ally, to obtain a reduction of the stand-— 


deviation by a factor /k, k* times 


of the values are distributed ac- measurements are require 


~ economic implications of this statistical — 
Se: 


which is often similar to law are discussed later, 


curves 4 1 or B shown in Fig. 1. In 
some cases, as in measurements of 


interesting and important prop- 


erty of averages is the fact that if meas- 


ments yields a value cons siderab ly dif stre ngth at failure, the curves are not — ~ urements having a skew distribu tion, 


ferent from the other two. M hat can- 


symmetrical, but 


one expect on the basis of chance? of the lower v values, such as in curve 
of Fig. 1. In such eases, there is a has not only a smaller standard devia- 


— Recent investigations by W. J. 


three values A, B, ¢ 
order, it is quite common (the prob- 
ability being 30. per cent) that one of 


“the extremes is five times as distant — 


- from the middle value as the other ex- 
me. More surprisingly still, the 
— Sajne investigations show that once in 
— twenty times the ratio of the distances 
of the two extremes from the middle 
value will be as large as thirty-two. 


4 Phus, very uneven spac ‘ing i isa common- 
are likely to be 


place, and good values 
disc arded if remote values are arbi- 
-trarily rejected. It is mainly to 
-counte eract the objectionable practice of 
rejecting what appear to be remote 
values that the median has been sub- 


stituted for the arithmetic average in 


Youden 
(a) and J. Lieblein (2) disclose that for 
"ranked in increas-_ 


gre ate r likeli thood of ob taining avery — 


low value than a very high one. In any skew ness, 


case, the breadth of the curve is an in- - 
dication of the vari: ation in the measure-— 
ments. Statistical theory provides 
nathematical n measure 
pplicable ‘to both symm rica! and 
curve 


This measure is the 


skewed on the side such as curve ( 


for the breadth, 


variability i 
complished either averaging 


Fig. 1, are averaged, 
the resulting distribution of the averages 


tion but also a markedly smaller degree | 


\Np ANALYSIS OF 


standard deviation. Curve A, repre- - the use of more refined measuring pro- 


senting a small variation in values, has a_ 


small standard deviation, whereas, 
curve B, represe nting larger vari: ability, — 


cedures, it is generally rewarding to 
study random variability in terms of the 
various fastere that are causing it. A 


has a large r standard deviation. Quan-_ powerful statistical technique, known as 


is one half that of B. If B is the dis- 


tribution | of some measurement, say 


: titatively, the standard deviation of a analysis of variance, is available for such ’ 


a breakdown of ibility into its com- 


veral methods of test for rubber 
4). median is the middle or 

central value when an odd number of 

specimens are tested and measure-— 
ments are arranged in order of ase 
lescending magnitude . It is 
“average of the two central 
for an even number of specimens. Thus, 
there is an equal number of values 
larger and smaller than the median 
value. If, as in many instances of rub-— 
ber te sting, the number of specimens is 
three or five, the determination of the 
-medis in requires considerably less labor 
than the calculation of the mean and is 
less subject to mistakes in arithmetic. 
‘Mowe er, the precision of the median, 
for most sets of rubber test. data, ‘is . 
to th: at of an. 


Me ASURES OF RANDOM VARIABIL ITY 
Of considerable importance to tec 
‘nologists are the concepts of reproduci- 
bility of a process of measurement and _ 
_ of uniformity of a sample of material, 


refer to the list of references appended to this ve standard deviations in the ratio 1:2. Curve (is skewed and is typical for 


— 
ihe 
— 
met 
| 
a OE 
| 


ponents variability are the asture 
of sy’ stematic biases rather than random 
fluctuations, the analysis of variance 
_ becomes, in a sense, a study of factors 
affecting the accuracy as wella pre- 
cision of the results. How 
analysis of variance technique is of far 
greater usefulness than merely for the 
study of factors affecting reproduci- 
bility. One approach to scientific ex- 
perimentation is to consider each experi- 
ment as a the of 


perg 


sity ,d! 


co: 


ntrinsic Vis: 


urements. follow this point 


js view that the validity of an experi-— 


3 “ment, as well as its efficiency, depe ends 
a7 toa very large extent on the exact man- 
in which each factor is syste mati- 
sity of siete: Four spe specimens scien ont of four batches were cally varied throughout the experiment. 
measured. + In recent years, the design of scienti-- 


ots ample, this approach was used in 
study of homogeneity of four batches of 
polyisobutylene by means of measure-_ 


2 ments of intrinsic viscosity on four speci- 7 
} mens from each batch. As can be seen 


4 


w 


in Fig. 2, there were large fluctuations | 
i in the results for each batch, and the | 
question arises as to whether the fluctua-_ 


tions were caused by lack of uniformity a 
of the polyisobutylene or by errors of 
measurement. If the measurement had 
been mace in the. order indicated, the 
question could not have been answered. — 
Actually, the measurements were made, 
in accordance with a statistical plan, 
in the order indicated in Fig. 3. Four | 
measurements were made on each 
days. One specimen from each batch 7 
De was tested each day, and the order of 
3rd th Day testing the four batches was systemat-_ 
“Fig. 3. ie of Polyisobutylene in Chronological Order of ically changed day to day . The 
A latin n square design was used. results were striking. The values ob- 


4 


3.2 


tained on the first day were exceptio n- 
ally high. urther, there was a pecu-- 
a liar pattern, low-high—high-low, in the 
values recurrent on four days. 
Since the order of testing the batches — 
was different on each day, it was ap- | 
parent that the pattern was associated — 
with testing rather th: an with the 
words, there we re 
«systems atic errors cr biases involved in 
testing procedure, which, in the 
nee of a statistical design, would — 
large apparent random “error. 
| Right | Left | Left 
Front Front Rear 


| 
Fig. 4. Intrinsic of Corrected for Systematic Errors of — 
% Nore. B,C, and D represent four tires. 
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.~THEORETIC AL RATES OF WE AR FOR “TIRE TEST — ONE 
‘Relative rates of wear: Tire A—a, Tire B-—-», Tire 
Right front—-k, Left Front—/, Right Rear ——m, Left Rear—-n,. 

Period 1—w, Period Period Period 4--2. 
is 


» 


Arithmetic + + he + + ny + mz) 


= T he relative rates of wear of the four tires are correctly reflected by the geometric averages since the relative rate for eac h tire is multiplied 


_ by a constant (Vkimnweyz) : whereas, they cannot be accurately determined from the arithmetic averages bec wune the sums multiplying the 
relative rate of wear for e ac tire vary by an amount deper ending upon the magnitude of m, and 


TABLE SE NSITIVITY OF. 


how 
Plant & Standard Deviation Relative “Standards, a quantitative measure 


per Stress taining the relative merit of a 
This work was done because the prob- 
lem of comparing two or more alternate 
~ methods of test required a different ap- 


fre d 


+] 0 ¢ ‘ 
O64 dow of y variability by analysis of vari-— 


ance, Qualits itive measures for compar- 


The could not de ter- wear. Howe of these fac (Ht), 
= mine the cause of these bia s, but it = manifest themselves as syste matic ef- technologists. The following examples 
made it possibie to eliminate their ef- “fects that can be separated through illustrate the 
fects from the results by applying the proper statistical design in the same way. tive 
principles of analysis of variance, To in which systematic errors were elimi- 
this end, two additive corrections, nated in the experiment on polyisobutyl- T he stress-strain charac teristis of 
computed from day” and “order” ne. One convenient design for com- can be determined by measuring 
7 averages, were applied to each experi- paring four tires is the latin square either the tensile stress at a given elonga- 
i mental value. Figure 4 shows the cor- shown in Table 1. More. elabor: ‘4 tion (3) or the strain produced by a given w 
rected values. No evidence of differ- designs may be used to test as many load (12) relationship be tween 
ences between the batches was found, 32 tires on four vehicles in a single ex- these two measurements for GR-S ia 
and an upper for the variability periment (7).  Ganizates is shown in Fig. 5, The sensi- 
tivity concept is based on the idea that 


| rtuniti ot j tit comparison of merit. of the two 
at voor not this xpe ri- lesign, rr is to use the most ™e ‘tthods involves not only their respee- 


it had been statistically | de ote it - _ appropriate method of analyzing the tive precisions but also the slope of the 


w shave cost the same in effort, data. In the case of tire testing, the curve over the range of values in whise r 
time, and money. — Howe ver, in the stematic effects  influe the measurements are mu hus, if 
absence of a statistical design, the re- treadwear_ in a multiplicative rather measurements are made near the point) 
sults would have been sufficiently vith than additive manner. Since the stand _ marked A, the slope of the eurve, given 
ated by systematic errors to render the ard methods of statistical analysis based by the te ngent at A, shows that a dif- i 
experiment virtually worthless. on analysis of variance assume linear, ference in strain of per cent corre- 
7, The large savings in time and money that is, additive-type relationships, an sponds t to a difference in stress of about 
“that can be achieved through the use of effective use of these techniques can be 89 psi. In terms of thei ir respec tive 
proper statistical designs are strikingly made only after converting the multie standard deviations 4.4 and 
Ss in spe! me asurement —— plies ative effects into additive ones. ¥ o = 19.0) the differ erence in strain is 
is well known that this can be achie ved 50.0/4. 1 = 11.4, whereas the difference 


n the ob- 
thei ie a the rel: ative me rite of the two me sthods = 


still requires a road test. "Now, tic, the word sensitivity is used in the 


scientific literature with various connota-— 
it is known that many factors, such as  treadwear data. As can be seen from tions, according to its field of applieation. 


wheel position on the test vehicle; dif- a study of Table II, the customary use y It oceurs in instrumentation, in the design 
ferences between vehicles, drivers, types of arithmetic averages, or its Of experiments, and in connection with the 


: analysis of certain types of data, The term 
of road; fluctuations in atmospheric — lent, cumulative wear, is one of the as used here applies to methods of test, as 


and road temperatures; load; speed; principal reasons for the notorious un-— 

(9). Therefore, no confusion with other 
and wetness of the road all affect liability of treadwear data. meanings of the word is anticipated. 
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anc provides a anothe er 
nity for the application of the se 


concept. _ Essentially, rate of wear can 


be determined either by measuring the 
decrease in depth of the tread or by — 
measuring the loss in weight of the entire 
tire assembly. Figure 7 shows the 
straight-line relationship be meth- 
ods of measuring the rate of wear of 48 


treads of varying composition but iden- 


truck tires (size 9.0020) having 


logarithmic. ‘seales are used on both 


1000 
= at 300 per cent Elongation, psi 


rs ai Relationship dhs Stress and Strain Measurements, and a a of 


is obtained the a 
these two quantities, known as the sensi-— 
tivity ratio. 2 It is seen that from the 
point of view of sensitivity, strain is 
superior to stress aad that the magni- 


the seeeiaetimee of the Two Methods of Measurement. 


ated, whereas, “as, in ‘the case of strain, ‘the. 
differences between batches are clearly 
revealed because of the relatively 


smaller variability within the batches. _itivities of the two methods is com-— 


measurement of the treadwear of 
automobile tires, discussed in the pre- 


_ ference between the two me sthods, with 


tical design. with the 


preceding sec tion, 
coordinates. Points A and B represent “a 
hypothetical tires, the rates of wear 
of which, _aceording to the weighs 
method, are in the ratio of 1.5 to 1.  Itis 
seen that the corresponding tie for 
depth is only about 1.33 to 1. This dif 

regard to their ability to dise wiminate 
between tires of different rates of wear, is — 
related to the fact that 
conditions « of test the r 


stant throughout the useful life of the 


tire, whereas the rate of depth loss 


_ creases as the test proceeds (8). 

The calculation of the relative 
plicated by the decreasing rate of depth a 

since the relation be- 


ceding sec ‘tion in connection with design tween decrease in de — and volume of 


fully at ‘the Na- 

tional Bureau of Standards. — Under 

the, rooting conditions “prevailing 


virtually free of subjective errors. In 
Table TIT, the ratios of sensitivities of 


strain to stress obtained from tests in 


= plant laboratories are givenfortwo 


cures of a standard GR-S 
-s is seen that for vuleanizates cured 2! 
min the ratios are appreciably 
than those obtained at the Bureau. mee 
‘The ratios decrease with increasing time 
of cure, over, even at 100 min, 
strain measurements are still more senai- 
of the g 
apparent in Fi ig. 6 in whie h the ave rages 
for 22 batches, both for stress and for 
strain, are plotted in the chronological — 
order of test. The distance between the 
“4 dotted lines is a measure of the varia- 


Lp Strain ot 400 5 psi, per cent 


ngation, psi 
o 


recent Elo 


In the case of stress, the great n maj jority 
bate averages "fall: between the 
dotted lines, whereas for strain, 340 
of the points fall outside this bat nd. 
Thus, for stress, the error measure 
ment is 80 that the real fferer ne es 
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TABL IV.— RELATIVE 

TIES OF WEIGHT AND I 
ODS FOR MEASURING 


-Faetor 
“Studied 


—pounds* 9 20 

50-16 

‘ommercial: 


Re lative 
Tire Sensitivity 
s of Weight 


* All tires of identical geometrical design. 
* Design varies from brand to br: and, 


tread Among nen of dilleren 
metrical designs. It is impractical 
determine this relationship for each de-— 
sign in the evaluation of commercial 
tires. Consequently, variation in this: 
rel: ationship f for tire sof « different design 
— manifests itself in a larger relative error 
*n the depth method is employed, 
The relative sensitivity of the we ight 
and depth methods, caleulated from the 
results obtained in tests on three sizes 
tires: are listed in Table IV. It is seen 
that the depth method Is ot & math 


greater disadvantage in the comparison 
of commercial tires than it is in the com-_ 


_ bination of statistical design, the w veight — 
“method, and geome tri aver aging, ‘it is 
possible to estimat tres 

within 10 to 12 per cent rl ‘ 


4000-mile road test. 


evaluation of materials 


tes sts on only a small portion of the 
pling procedures: for quality 
& been extensively tre: ated (13,14). 
However, the importance of adequate — 
sampling in research and de ‘velopment 
has not been appreci: ated. The follow- 
ex: ump le illus trates the effect: 
- sampling, on the efficiency of testing and 
on th precisi ision of the r results. 
‘Tt is known that the properties of 
= vuleanizates and many other 
materials may vé ury with the location 
and with the direction in the sheet from 
which the specimen is taken, Also they 
7 nerally vary from sheet to sheet. 
The confounding of these » variations, 
caused by heterogeneity of the material, 


with sts desi gn. A suitable 


design for ss in fact, fre- 
quently m: ihe a test more efficient than 
the selection of specimens at random. — 
Suppose, for example, that seven labora-— 
- tories participate in a study of the effect 
February 


1955, 


per 1000 


Depth Loss 


geo- 


_ parison of tires of identical tread design — 
that its shorte omings increase with 
reasing tire size. hrough a com- 


curing 21 sheets of rubber, cutting each i tigati i 
it is into 6 specimens, randomizing all to an excessive number of measure-— 


possible, in most instances, to perform specime ns, and allocating 18 specimens — ments. If a statistieal approach in any 


‘by 2 the factors under investigation can— icons obtained through a good sampling 
be eliminated by sampling in accordance — 


Miles, mils 


Bet tween and Dest 3 of Rate of ‘Treadwear 
9.00 -20 Truck Tires D Differing Cay Tread Compeciion. 


tia economy in testing. Indeed, in a 
rub) ber. further that, in addi- statistic ‘ally designed experiment, the 
tion to triplicate measurements on un- precision with which comparisons are 
specimens, each laboratory meas- made is a calculable funetion of the 
ures three apecime ns at each of — structure of the experiment and of the 
aging periods. A total of 126 speci- experi: vents al error of the measuring 
mens will be required for this study. process, Consequen ay, Ws judicious 
If each sheet of rubber provides 6 test 6 hoice of design which fixes the number 
specimens 21 sheets of rubber are of spec imens and icceule rofre 
quired. One sampling procedure, often measurements, it is possible to Sbtain 
used in studies of this type, consists in | f the exact precision that is desired for | 
the investigation without the waste due 


at random to each of the seven labora- particular ease leads to more testing, it 


- tories. An alternate method, muec hoi is not because the statistical treatment 


prefe rab le, is to allocate to each Iabora- requires more data but rather bec Ause 
tory 3 sheeta, selected at random from statistical considerations — show that 
among the 21 sheets, and to instruct the — fewer measurements woul 1 not vive the 
laboratory to cut from them 18 speci i reliability desired in the results. In 
omens and to run one specimen from each — brief, the use of statistics does not in- 
sheet at each aging period. ‘It can be — crease the cost but leads to more reliable 
shown that the gain in precision thus: and efficient testing. 
realized is such that each measurement The cost of testing de spe ends upon the 
obtained by the second procedure is the ee per measurement and the numbe 
equivale nt of (1 + 0.96k) measureme nts of measurements required, The latter 
obtained by complete randomization, — is determined by the precision of test. 7 
where k is the ratio of the variance be- For example, suppose it is desired to de- — 
tween sheets to that within sheets. — termine some property within 5 per cent 
Evidence is available (12) to show that = and two me ‘thods of test are available, 
Kk can be of the order of 6 to 10, a is method A having an uncertainty in a 
seen, therefore, that the gain in preci- c. single measurement of 10 per cent and 


= method B having one of 20 per cent, 
is vU sing method A, 4 measurements are 
- 1ereas, using method B, 16 
measureme nts are required. ‘Thus, the 
Ty cost per measurement by me thod B 
would have to be less than 25 per cent 


; that by method A in order for B to be 
more economical, In most instances, it 
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procedure is often greater t the an 
commonly res alized, 
Economic or T 
The use of “statistical design and 
analysis results, in general, in substan- 
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ie economically a advantageous to use the : 
Standards, 


more precise method since any increase 
in cost per measurement is — 
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conclusion, it may he ste ated that 
the role of statistics in testing is pri- 
marily in the planning of experime nts [ 
and in the interpretation of data, In- 
asmuch as statistical methods 
objective means for evaluating test 
methods, the deve lopment of improved — 
testing procedures should be imple- Wile; y-and 
mented throv ugh the use of statistical 
methodology. In particular, in the je Research 
field of rubber testing, rapid progress 
may be expected through the combina-— 
tion of research in se¢ ‘king improved 
_ methods of test and the utilization of 
full potential of statistics, 
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tion can be directly indicated as thick-— 


3 Bonded Material Variables yi 


aa Knowledge of the | bonder material 
ultrasonie equipme nent, vari: ibles, and 
the size of defect that must be lows ated — 


cal ‘industrial applica- q 
onics for detection of 


antee prope rbonding, 


Ultrasonic testing inetrume ents, 
nally” developed by ‘General Motors the manner in 
Research Laboratories,! ean readily 
measure thickness and detect lack of s 
bond in a wide variety of materials, 
These devices indicate thickness as a 
“pip, "on the sereen of a cathode ray 
tube, as rapidly as a erystal probe is 
toue hed to surface of the material be 
"The block diagram, Fig. 1, illustrates — 
NOTE, DISCUSSION OF THIS PAPER | 
IS INVITED, either for publication or for is frequency 
Wa: the attention of the author. Address all ‘m6 


munications to ASTM = 1916 
‘Race St., Philadelphia 3, Pa. 


= 13-18 in Chicago, Hl. 
Ww esley 8. Erwin and ‘Res 

The Automatic Bonigage A ously sweep 
Itrasonic 


estin Instrument,’ fron 
24, with the freque 


energy is to 


or 


being tested, 


tion in the mat 
flects a “‘load cl 
This is shaped 
“pip” 
ray tube. 


tions, Variable- frequency electrical 


waves are beamed into the part. 
ever the wavelength of the sound wave | 
is an integral multiple of the material 
thickness, the circuit is resonant. Any 
producing a resonant condi- 


on the 
Sine the base line continu- 
Ss across the tube i in time 
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ultrasonic detection met 
ods, Since » the words. “bonded ma-  Signat 5 
te rial,” in this case, imply a sandwich Amplifier 
Sgr of construction, it might be well - 
to define the various components or 
parts of a bonded material? The ma- 7 
terial contacted by the crystal probe 
is arbitrarily designated as the “surfac e 


material.” Beneath this is a “bac king Condenser 

fin rials are bonded directly to- Fig. 1. Block of Sonizon Resonant Ultrasonic Instrument for Thicknes 


‘ 4 
component, known as a “bonding ma- 


rial,” is necessary in to 


gether, while in other instances a third — .* 


he surface e be a re rela- L 
tively good conductor of sound, since 
~ ultrasonic energy must penetrate to the 
interface between the surface and back- 
ing material in order to detect vari- 
ations in bond. Two main classes of — 
bonded materi: als will be considered 
here: (1) baeking material conduc tive, 
(2) backing material nonconductive. 
Ultrasonic sound waves are limited 
*s their ability to travel through mate- — 
rials, due to such factors as viscosity of — More then 4 Crystel Area 
the medium, seattor, and divergence of 
the sound beam. Some knowle ge of” 
the relative thickness and acoustic prop-— 
erties of th 1@ component materials 
essential so that several of the major 
parameters can be correlated to pro- 
vide a relative indication of a material's 
susceptibility to ultrasonic testing. For — 
4 example, when the surface layer is al- Fig. 2. Indications Obtaine 4 fom a Defect in a Bonded Material \ Where Both Surface — 
‘sandwich, very little Variation in 
thickness can be noted ally. 


most as thick as the entire bonded 


hose 1 materials ith acceptance quene ange 
values less than 1.0 are not “recom- re sults, 
mended for ultrasonic testing. On a gene rule, operating frequen- 
seuatiilion in ee suhiatale present a other hand, the greater the value of the 4 ies that will give a good res wading of the 
‘ultrasonic acceptance factor the more thickness of the bonded material by 


problem, but if they exist in the backing — . 
material lack-of-bond detection is often possible it is for the Lessa al } te be ultra- actual test should be chosen eit “ur 


enhanced. sonically inspected, monic patterns will give greater reli- 

Several of these variables has Obviously there are limitations in than direct readings of thickness 


use of the above formula. It is meant in most cases, — The erystal diameter for 


combined in an empirical formula that 
will indicate whether or not a material — © serve only as a basis for comparing that ra ange may be varied so that defec te 


is ultrasonically acceptable. This is the ultrasonic transmission efficiency * of a given minimum size may be d 


called the Ultrasonic Acceptance Fac- various bonded materials, Thus the tected. 
of successful measurement of Re fle« tion of sound from a de fect 
lack of bond may be more easily evalu- will produce a usable indication on the 


ated. gereen only when the defect area is ap- 


preciab le with respect to total crystal 
Transmission ‘Variables 
a aaa area, Normally, lack of bond ean be 


‘Iti is acce pted that st thediam- ‘tected if the defect area is greater 
where: eter of an ultrasonic crystal transducer than approximately one quarter 
be greater than one wave aren, However, this ratio be- 
4 = thickness of surface mate rial, at the operating frequeney. Choice of tween prone’ area and eryst tal a area may =a 
=thic of bac king mate rial, r freque ney ranges allows the use 
material,and abling “the thickness ratio relative ncountie q 
= specific acoustic impedance of back- s. How- impedance of the s surface and 
ing material. ever, “scatter effects "which increase materials, 
with frequency are a definite Figure 2 illustrates the types of indi- 
factor, particularly for thicker mate cations obtained from a defeet in 
By mposium on Sandwich h and those with relatively poor acoustic bonded material where both surface 
Construction, Am. Soe. Testing Mats. properties. Since this is true, there 4 backing materials are sound-conductive, 
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TABL L-—RELATIONSHIP BETWEEN THE VARIOUS STANDARD RANGES OF 
normal harmonic indications of total UX SONIZON INSTRUMENT AND MINIMUM CRYSTAL DIAME 
material thickness are gradually damped | 


out and replaced by a new pattern of Thickness Range, | Frequency Range, 


Normal C Jrystal Minimum Crystal 


indicating the thickness of the me Diameter, in. Diameter, 


Figure 3 shows the type of indications 0.046-0. 090 .76 -1.38 
‘ D0. 300 0850-042 
under the in a bonded ma- 600 -0.495-0.248 25 
terial where the backing is not sound- 
condue tive, Absorption of the 
_whie h displays almost no infor 
mation as to total thickness. When the © 
crystal passes over an unbonded area, 


pip will be obtained, the height of which “aie —_ 
is proportional to the defect, 


Since the transducer can determin ~~ 


: defect only if its area is greater than ap- 
proximate ly one quarte r the crystal 

= area, it is helpful to know the minimum 
size of transducer for any frequency — 
range. lable [ gives t the relationship 


Crystal ‘diameter for a given range 
may be varied from larger than normal fase 
diameters down to a diameter equal to— ee 
one wavelength, This allows a certain 


amount of discretion as to wre minimum 


successful applic ation of ultrasonic 
4 inapec tion of brazed valve lifters for new 
truck engines is the technique used by 
Ms C orp. of Plain- 
field, N. J. This valve lifter is com- 


e lif 
posed fe valve body and a 
earbaloy wear plate which must 
soundly bonded in order to assure long 


life in the engine. Ultrasonic inspee- 
tion of these parts is ac complished quite ‘ 
easily as shown in Fig. 4. The lifters 
are placed in a metal rack in batches — 
of 30, The operator puts a drop of oil 
for good sonic coupling on top of each 
valve lifter and then probes t the surface 
of each one consecutively, igure § 
the type ation 1 obtained 
Normally 
“ther re is little or no pip on ‘the sereen of 
Standards were initially set up by 
making a known defective valve and 
ie. setting the gain of the unit so that a pip 
height was reached which corresponded — 
to the upper horizontal line on the scree nh 
of the unit. An arbitrary reference line 
= drawn below this standard line, and 
valves that produced pip heights” 
an the lower re ference line 


and transmission bands where the back- 
ing material is nonconductive to sound, 
an unbonded area is indicated by a 


— 
— 
— 
Fig. 3.—-Indications Obts ined with Various Amounts of Defect Under the Crystal in a 
“Bonded Material Where the Backing Is Not Sound-Conductive. 
| 
Lifters for Detection of Lack of Bond. 
— 


| Fig. S.—Type pe of Indication Obtained = 
a Defective ‘Valve Lifter. 


Iti is extremely helpful: to 
this ultrasonic instrument as a process: 
control method during a production 
80 that necessary corrective me 
hompson Products, Ine. , of ( 6. a Pip, Indicating That the Probe Is Passing Over an Unbonded 
land, Ohio, effee tively uses of Cleve. 
production inspection on various valves. 
An alloy steel tip, selected for mz 
ear resistance, is flash butt-welded to. 
valve stem, and the valve itself 
is made “material that will exhibit 
After the flash welding process, the inspect all aircraft v: alves and | prov ‘ide ction speeds and greater curac 
valves are heat treated and giv en a satisfactory assurances of quality Leo are the result, 
semifinished grind, then the tips are Another typical ultrasonic inspection 
for lack of at Thompson Products is that used on = 
The Quality Control Department of their coated valve forgings in the rough Production processes” involving 
hompson Products developed a set state. A hard facing material approxi- bonded materials can be controlled by 
tandards where valves containing small mately 0.05) in. thiek is puddled on the — application of modern ultra- 
areas of improper bond are considered valve heads and machined to proper sonic inspection procedures,  Varia- 
borderline cases of acceptance and curvature, At this point the forgings tions in transaucer area and operating 
jection. A red crayon line was arbi- are ultrasonic ally inapected. Since the frequency range permit. the detec tion 
trarily drawn above the base line on the 1 of e xtre remely sit all unbonded areas, 
the ray hile at this. stage, a good valve e will ‘ations obtained are 
the sereen as an involved patte ¢ t; relatively little 
‘on cage nt is set many pips, all of low ampli- no training is necessary under most 
so that the pip height just reaches the tude, 
oe with a rejectable defect produces a pip —_—s has: been devised to detect lack of bond — control applications make it possible to 
that extends above the reference line, in certain symmetrical objects, Opera- use a wide range of new materials and 
Ss acceptable valves produce pips tion is simple and involves automatic - proc esses, resulting in lower costs to | 
below the reference line. Thus, rele- gating systems to develop information both the the 


as to the of a bond, Higher sumer, 
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cts of ‘and Environment on the 


echanica of F yes Glass | -aminates 


Gare 
erate the factors of time, tempe rature, 
environment upon the “mechanical 


ester fabric been over a temperature owe ngth of Bix reinforced plastic lami~ 
range from 23 to 100 C (74 to 212 F). It was found that increasing tem-  _ hates. It is believed that data such 
: Wi peratures produced a reduc ‘tion in compre sive and flexural strength whie h as these given here will contribute to 
was grealer than the reduction in tensile strength. Increased temper- the effectiveness of design and stimulate 
erased the presence of an initial “proportional limit’’ in resins and rein- 
Representative stress-strain curves are given for several temperatures, and foreements, 
it is shown thet strength is more affected by tompe rature than is modulus tL 
- Stress-rupture data for six resin-glass laminates are given which show "The six laminates studied in this re- 
4 the long-time strength to be considerably less than the strength as dete ‘port were based on standard Bakelite * 


mined by shori-time testing procedures and also show that there is conside = polyester resins, These resins are listed — 


able difference between resins.  ‘Stress-rupture data in a water environment reasons for their selec-— 
 (stress-corrosion-rupture) show that the presence of water reduces the 


allowable long-time stress still further and also shows there is a consider-_ tion: 
able difference between resins. For structural design purposes, the stress- rigid resin, aasing 

that corrosion-rupture stress at 1000 hr is a more realistic value than the tensile ie 

min 2. BRS-193—a rigid resin, also p pass-— 


are une ful in » designing structures suc ch as pipe which are pet con-— ing Military MIL-R-7575A. 


atreas in water, BRS-264—a representative semi- 


i! LASS FIBE einforeed time tests (3). The introduction. of = _ representative mixture of a rigid resin 
were first designed into non- reinforced into structural de- and a flexible 
- = eat ‘tural applications during World ion is presently being retarded by ¢ 5. BRS-193/Styrene (88.5/11.5)—a 
ar Il, At first, these led parts lack of significant measures of structt representative mixture of rigid resin 
and designs strength. few data on rein- and monomeric styrene. 


vere based upon ‘Salted coed in- foreed plastics to which the design engi- 6. BRS-193/BRS-26 40-20) 


2. formation, After the close of World ‘neer can apply the concept of antici- = itative mixture of a rigid resin 


War II reinforced plastics began to pated service life, and a semirigid resin, 


2 ture the imagination of industrial engi- The purpose of this paper is to pre-— were reinforeed with 


neers, The combination of low-pressure _ sent some experiences in the evaluation: 2 plies of 181-136 glass fabric . The. 
esins and fibrous glass mats and fabrics ae of low-pressure laminating resins for rt glass fabric is an 8-harness satin 
widened the field of geometric shapes — structural applications. Emphasis is type weave (9). The 136 is a silicone 
~ which could be produced at a minimum placed upon one type of test which has finish? appli tol ) the glass re to im-— 
cost. «The structural engineer and to be very effective for evalu-— 
4 naval are hitect began to design large ating resins (1), r its, The beldfnes numbers in ses re- 
shapes of complex x urvature. The glass” reagents. fer to the of seforences to this 
industry developed a wider variety of In vo npt is made to inte-- Owens! 
resin-glass interface reagents to B. PUSEY, Laboratories, Bakelite Divisi 


higher performance requirements. Ane Union Carbide and Carbon Corp., Bound Brook, N. J., has 


Design engineers have been presented two years been concerned with new applications of 


ature, mechanical properties w ith whieh 7 
to design structural components. They 
have been obliged to select large factors 
of safety based upon: these mechanical 
properties and | field» riene T he 
emper and en 


are not sented short 


- NOTE.—DISCUSSION OF T HIS PAP APE R rR H. CAREY, Group Le oder in Mecha nics and Rheology, 
18 INVITED, either for publicstion or elopm L aboratories, Bakelite Co., Bound Brook, N. 
n i 


velo Bakeli Bounc 
the attantion of the author. Address all 
communications to ASTM Headquarters on mechanical 


1916 Race St., Philadelphia 3, Pa, 
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= were cured for 25 min at 54 to 
60 C (130 to 140 F), followed by 300 
min at 115 to 125 C (239 to 257 _ 
Allwere molded tostops. 4 
specimens were wet-cut from & 
laminates using a Felker Di-Met 
lar saw blade. Critical edges were 
"finished using a carbide-tipped milling 
cutter. Test specimens were condi- 
tioned in air at 23 C (74 F) and 50 —- = 
cent relative humidity for 7 days before 
testing. ~All tests were made with the 
"stress axis parallel with the warp 
tionofthefabrice, 
Short-time mechanical properties 
“these laminates were determined 
accordance with standard testing 
 Flexure stress-rupture testing was 
done using the six-position tester 
‘ ‘ig. 1. This apparatus permitted 


ntative Me thod of Te est for Ter 

‘ Prope rties of Plastics (D 638 —- 52 T), 19% 52 
Book of ASTM Standards, Part 6, p. 655. — 
Specimens were type I of Fig. | and mee os 
5 (a). A Baldwin extensometer, Model 


Fig. 1. Flexural Stress- Ruptere Tester. 


Properties of Plastics (D 790-49 T), 1952 ses 
Book of ASTM Standards, Part 6, p. 1272. ation of cons stant ‘flexural tured tres: were applied whie ho 
| Specimens were in accordance with Section stresses for long pe riods of time . Tests eased failure in from 1 to 1000 hr, — 
3 


Table I. A Baldwin PD-1M deflectometer conducted in air and in liquid en- was ap 


yas use »d to measure deflection. 
“Plastics, Organic: General Specifica-  Vironments at room and at el evated 


ms, Me thode,” val Spe temperatures. Loads were applied 
) mendment ept. > 
(based on ASTM Tentative Method of Test without shoe k to the test specime ns. Tension stress. rupture tte 


ra 
for Compressive Properties of Rigid Plastics — Simultaneously, an electric timer was— om ‘ted on the three prine ipal lami. 
er, M started for each specimen which stopped nates, in water at 23 and 60 (74 and 
automatically when the specimen r D Dats these are. 
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Fig. 2. ~—Mechanical Properties of Average Laminate 
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as tensile, 


100 


90/10 ons- 19%/ BRS - 
60000 


Temperature, deg 


Two tensile moduli of el asticity a 
found when 181 glass fabric is used as 
reinforcement. The BRS-193 laminate 


(Pig. 


“engineering. ripti ion of wie 
‘ials must include mechanical proper- 


compressive, and flexural 
trengths, moduli of elasticity, and de ne 
Bitty, the engineer cannot classify new , specimen 
curves in tension, com- 
pression, and flexure are presented for 
laminate which exhibited average 
mechanical properties for this series. GA. 60000, 
These data, measured over a temper- 
ture range of 23 to 100 © (74 to 212 F) © 


are shown in Fig, 2 wa 


stresse 


47 


The te nsile strength of this lamin: 


the tensile strengths are not, it may be con- — 


is greatly reduced by increasing 
temperature, The “compressive 

strength is moderately reduces 1, and the 
flexural strength is greatly reduced 

Although the moduli of elasticity in 

tension, compression, and flexure are 
reduced by elevated temperatures, the 
reduction in rigidity is not as great as 
the reduction in strength. Thus, a 
strength measurement, would appear Se 
be a more sensitive indication of the — 

properties of a ate than a rigidi dity 


 * The flexural strength of a polyester-glass 
- laminate, in fact of any material, is a complex 
- property since flexure is a combination of 
the fundamental stresses, tension, com- 
pression, and shear, Since the flexural and : 
compressive strengths of these materials are ee 


10? 103 


— 


significantly tetaperature dependent while > 102 10 
eluded that these materials fail primarily | : 
because of compression when they are 


3C 


a Flexural? ~* 


flexure! 


4 2) exhibited a tensile modulus of 
10% psi up to a stress of about 
5000 psi where the modulus dee reased 
ties as defined by familiar methods of abruptly to 2.6 X 10° psi. A distinct 
evaluation, Without parameters point of inflection exists at about 5000 

_ at 23 C (74 F) but disappears with 
increasing test temperatures. 


ubove this 


” Tests in Air eS 


Be of inflection, a subsequent re- 
oading of the same specimen produces © 
curve which does not have 
an inflection point (1). The second- 
ary modulus (the lower value) should — 
be used for design purposes, — ‘Flexure’ 
compression stress-strain curves 
not show a point of inflec tion (10). J 
These mate rials are not ductile. Figure 
2 shows the elongation at break to be a A 
about 1.5 per cent, and independent of | 
temperature over the range investi- — 
gated 
The curves of Fig. 3 give these stand- i, 
strength and elasticity measure- 


~ - ments as a function of temperature. — 


‘These suggest that the standard me- 


chanical properties of laminates made 
using BRS-147 are least reduced at 
elevated temperatures, those using BRS- 1 7 

- 193 are reduced to a greater degree, 
and those using BRS-264 are markedly — 
reduced. The properties of the resin — 


mixtures greatly resemble the BRS-193 a 
alone. For the sake of clarity, the ex- 
pe pimental points have been omitted 
from the figures. The test results, of 
course, have statistical variations but 
the significance of small differences is 


of minor importance to this diss 


Long-Time Strength Tests 

pe The great majority of strength data, 
published for plastic materials, ex- 

‘ presses their ability to support. a load 
which is brought toa am in from wl 


7 Flexural strain was calculated from the 
relationships for maximum stress and modu- 
lus of elasticity in | beam 


= 


BRS - 


60c(140F)~ 


o 10 10 
‘ay’ 


80/20 -264 


oT 


885/i15 BRS- 493/Styrene 
230 (74F) 


th data from the flexure — 
with data from the flex 
4 | | 
— 


4 


60 


to 2 min in (7 uch 
tests are useful in providing an initial 
_ idea of the strength of a material. How- , 
eve r, these tests do not reproduce 7 
faa as a basis for design (12) 
For example, 
water under pressure is subjected to — 
three factors which the standard tests 
hot the ‘Sustaine od ni 


4 The’ preceding paragraphs discussed 
BS “the effect of temperature on the short- 
mechanical properties of six poly- 

4 ester-glass- laminates. The following 
_ discussion will describe the effects of 
water and temperature on the long- time 
etre ngths of these six laminates. Under 
prolonged dead weight loading, 

materials fracture or break when stressed — 
at values considerably below their short- 
time strengths (1,2,3,4,5,6). 

which designed to bring out this 

phenomenon are known as 

ture tests (11). When such tests are ap- 
plied to materials in the presence of 
water or other environme nts, failure — 
may occur in a relatively short time, 

_ showing the effect of the environme nt 
upon the stressed material. Tests de-— 

signed to evaluate the effect of 

ment on stressed material are called — 

_ Stress-corrosion-rupture tests (14). The 
information from these tests is direc tly 
applic able to rhany engineering prob- 

The effecis of time, te mperature, 
environment on the flexural strength 
of these laminates are represented by 
Fig. 4, where flexural stress is plotted 
against time to failure (logarithmic 
It is evident trom these representations 


that the fiexurai strength of all lami- i. 


Rates investigated were reduced by (a) 
increased time under load, (b) increased 
“temperature: of test, presence 


f water. 
nereased Time Vader Sr Stress: 


All curves representing the six 


2 40 
Temperature, deg cent 


"many conditions of use and 


‘a pipe conveying hot environments tested. 


be carried indefinite without rup- 
ture, at leas all practical periods — 


As the temperature of te increased 
stress-time curves were depressed ver- 
tically. The BRS-147 laminate sup- 
ported about 5000 psi less in air at 60 
~ (140 F) than it did in air at 23 C (74 F), 
while the BRS-264 laminate supported 
about 30,000 psi, less for the same a 
crease in air temperature, 
from the standard flexure tests quali-— 


te mperature 


tatively confirmed this 


sensitivity, 
nates a decrease in rup- 
ture stress with an increase of time- 
BRS-264 were more sensitive to long- Stress-time curves dete in 
time stressing than laminates bonded Wate r were lower thi an stress- time curve 
with BRS-147, This was true in all tion nal 
It is generally — 
believed that these lines curve and be- 


resence of a Water Environment: 


come parallel to the time axis. While 


data here do not confirm, 


Tensile 
Flexural 


, 


BRS- 264 


d 
— 
i 
period under stress of 1000 hr, the 
88000 = 
a 
Temperature, deg cent — 


while the BRS-264 lost about 5,000 with the ary resins. ave "brittle 
‘The greatest stress which a material 
can withstand for 1000 hr is frequently 
used to compare the design strengths are as solid lines in Fig, 6; the 
of structural materials, Although this dotted curves are the 1000-hr flexural The. authors wth to ac “nin ia the 
measure of strength yields a strength ngths for the same laminates. fine coope eration offered by P. A. 
whieh is a funetion of time, tempe r The tension and flexure stress-corro- Thomas of the Bakelite Co., Deve lop- 
' a ature, and environment, it must be sion- rupture tests arrange the three lami-— ‘ ment Laboratories, in Bloomfield, N. J. > 
borne in mind that most structures are nates in the same order. The trend of - 
designed to last more than 1000 hr. tensile strength with temperature is the 
However, this test does give informa- same as flexural strength with tem- oo Re FERENCE 
tion which represents a convenient level - perature, but the change with tem 
for comparing structural materials. Ay tt perature is grea ater in flexure than in— 


Thouxand-b -hour flexural strengths in tension, This magnification of design rosion, , Vol. No. 7, July, 1954, 


and in water at 23 to C (74 4 stress-temperature trends makes the 18. 


@ R. 8. seder, 1. 
of Glass-P lastic Laminates,” ore 


P), inclusive, are shown plotted in flexure stress-corrosion- rupture: test a (2) 'W. Thornton, “Temperature 
ss Rig, 5 for the three principal resins. more sensitive tool for resin develop- Combined Loads Data Compiled,”’ 
Tie standard flexural strengths are also e ment work. After a material has shown ss orrosion, Vol. 10, No. 7, July, 1954, 

shown, Here, the factors of stress, promise on the flexure test, its design p. 24. ll 
te mperature, and environment are tensile, compressive, shear, and | bearing A. C. Levinson, ‘Creep Tests Are 
clearly illustrated, ~The slopes of all stresses may be de determined, Good Get § t Stre Data, Corro ion, 
curves indicate the degree of temper- Vol. 10, No. 7, July, 1954, p. 17. 


‘4 th Conclusions (4) William N Findley and Will J. Wor- 
ature depen ence of ese 8 rength ley , “Some Static , Fatigue, 


 mensurements, The depression of the Short-time mec thanical properties, de- Creep Tests of a Glass Fabric Lam- 

4 4 1000-hr flexural strength in| air below termined in air at room temperature, | t inated with a Polyester Resin,” U. 8. 
the: sti andard flexural stre ngth in “air — are of limited value to the design engi-— Air Force Technical Report No. 6389, 
indicates the effect of time on the neer, The same properties, de April, 

strensod material. “The vertical over temperature range, although of (5) K. H. Boller, “Stress-Rupture Tests 

placement of ‘the -1000- more value are ‘still of limited useful- of a Plastic Lami- 
strength in wate below the 1000- hr 88, nate,”’ Forest Products Laboratory 


flexural strength in air isolates the Re eulte from standard mechanical Report No. 1839, June, 1953. 


_ effect of environment upon the stressed test hich have been performed in Relationship for Rupture Stresses in 


imate rial, corrosive environments do sot neces Reinforced Plastic,’’ Proceedings, Am. 

Plastic aminates generally exhibit sarily measure the ability of a Soc. Testing Mata., Vol. 54 (1954). 

— — 
ott resin-rich, glossy surfaces, It is be- to support sustained loading in the W. F. Simmons and H. C. Cross, 
the it these surfaces retard pene- “Bilevated Temperature Properties 

of liquids environments Stress-corrosion- -rupture tests provide Gilass-Fabric-Base Plastic Lami- 
and, this way, tures a significant measure of the effects of nates,’ U. 8. Air Force Technical Re- 

from stress-e The spec- time, temperature, and environment port No. 6172, April, 1951. 

| 

- imens used in this work were prepared upon a stressed material and, there-— (8) ‘Resin, Low Pressure Laminating,’ 


laminates; therefore, edges were fore, represent a significant means of Military Specification MIL-R-7575A, 


April27, 1954.00 
machined and the two surfaces were as materials for structural (9) ber: Yarn, Cordage 


ord: age, 


molded. The effect of the machined plic ation, Sleeving, Cloth, and Tape,’ Military 


urfaces on the flexural design strength Because the wate environment re~ Specification MIL-G-11 March 
in water was inv ‘eatigated by testing duces the design stresses of structural 
specimens } t to | in, wide. Ky he LOO0- pk ustic iminates, effec ts should (10 10) red Werren, “Ie ‘fect of Prestressing 
hr strength of the 4-in. specimens _be considered in any inst: allations where in Tension or C Sompression on the 
ap was 9700 psi, while the 1000-hr strength long-time exposure to water is antici- _ Mechanical Properties of Two Glass- _ 


the 1-in, specimens was 10,200 psi. pated. If some environment other Fabric-Base Plastic Laminates,” 
Forest Products Labor: atory Re port 
No. 1811, Septe amber, 1950. 
panel variation experienced this the stressed material d be 7 a) Sy on  Stress-Corrosion 
testing. Several specimens were tested ‘racking of “Metals, Am. Soc. 
in water after coating the machined | Rupture stress-time curves for on ea Testing Mats. (1945). (Issued as 
edges with a thick layer of stopeock materials did show a tendency = separate publication ASTM STP 
grease, The results from these “pro-— level off at test periods up to 1000 
tected” specimens did not differ signif-— ee hr, Extrapolation of these data to (12) R. H. Carey, “The Mechanic ‘al Prop- 
icantly from resulte obtained from longer periods of time may be made erties of Polyethylene,”” Journal, 
is coated specimens. Thus, it is believed according to any of the commonly ac- _ Hoe. Plasties Engrs., Vol. 10, March, 
that data from this work cepted procedures, but sue 
aire applieab le to larger areas lami- lation is nee vessarily hazardous, 


This variation is within the panel- to- than water is present, its effects upon 


nated structures, method of analysis and testing is “Vol. 10, April, 1954, 4, pp. | 12 


versatile: 


February 1955 
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a 
conducted laminates bonded equally in studying molding NO. 10/4, duly, 1900, p. 108), pel 


for 
Armour. Research 

Battelle 
Inst, recently announced the proposed 
construction of nuclear reactors for re- 
Seare he purposes. The first nuclear 


Atomic c Energy | 
Born 


Found: ation and 


or pile,” will be housed in 
new 8000-sq ft building on Illinois 
Tech’s campus Chicago. It is 
4 planned to be ready in 12 to 16 months. 
The ARF “reactor, a highly flexible 


ing these radiations in research and | de- 

velopment programs, is designed for 

“2 ultimate operation of 50,000 watts or 

Industry is interested in this new tool 

- because it will permit inquiries into 


sterilization of foods and drugs; struc-— 


and other materials; 
friction; " development of metals and 
alloys; and medical tec hniques. T n 
Chicago aren ine lustry will join ARF 


PERSONA, 


us 


will be 


é informati ion from an ine reasing pines of 
our long-time members and committee 
membe rs that they are retiring from 

active work or are easing their industrial 
loads in some way, and in many cases the — 
men feel they must reduce or discontinue 

entirely their activity in ASTM. It 
seems appropriate to note the names of a 
number of these men and to extend to them 
best wishes and apprec ‘iation for their 
interest in the Society. Based on 
formation reac hing us in various ways, the 
following men are relinquishing their 
industrial contacts (former connection 


with consulting activities, 


pes Adams, Te of the 
Magnetic Applications Committee and 
Consultant, G reners al Electric Co., Schenec- 
 tady, N. Y., has opened a consulting 
office in Ww hittier, Calif. 
of his company since 1938 on 
6 on Magnetic Properties, 
Februa 5 


ruary 1) 1955 


reactor for industrial research will 

established at Armour Research Foun-— 
dation after the AEC approves design 
_ and schedule of operation. The oe 
a 


neutron and gamma source for apie 


ture of plastics, rubber, glass, ceramics, — 
nature of wear and — 


shown), although some are continuing — Mr. Chubb was forme rly active in tec hni- 
eal committee work i in the cement fold, 


the reac actor and equipment ical nue physic s and prac re- 
which will cost about $500,000. ==  —>_ sults without expansion of their own re- 
Plans for a $1,535,000 expansion -of search staffs or capital investment in 
nuclear-energy research facilities special research equipment. 
have been announced by Battelle Inst. Gis The nuclear reactor plan anned for con- 
Pod S The new facilities will be used for en- struc tion will be of the sw swimming-pool 


new 
largement of the Institute's contract re- type, capable of ope rating: at 1000 
e: kw. It will serve as an intense source 


search for industry and Government in 
—— studies in nuclear technology. 


for nuclear research, which the 
has $2 million invested 
ponential experiments on power-reactor 
4 already have been appropriated and eaves. . Such experiments are important 
construction of a nue lear reactor, a 
5 reactor development laboratory, and a the | generation of electricity. The re- 
nuclear fuels laboratory i is se heduled to —_ actor will also be used for the preduction | 
begin shortly. Plans also call for the of radioisotopes, 
‘installation of a large cobalt-60 source. ~ chemical reactions, and the study of the 
ei Act opens the way for private ee _ ceramics, and a wide variety of materials 
on the development of peacetime uses an components of engineering interest. 
" Battelle’s atomic energy facilities will . the Institute’s research in the fields of 
helpful to private companies who wish — biology and agriculture. The swim- 
the fact that the reactor core is sub-— 
“ment and personnel, Battelle will enable merged in a large tank of water, which 
firms to bridge the gap between theo > 


the atomic energy field. They are, in 
addition to present facilities, available 
— One of the principal uses will be to 
furnish neutrons for conducting ex- 
All funds for the expansion program 
ss the development of nuclear plants for 
i the activation of 
6% The recently revised Atomic FE nergy _ effects of radiation on metals, plastics, 
for atomic energy. The expansion of It will, in addition, have applications in 
to engage directly in nuclear energy re- — ming-pool reactor gets its name from 
search. By providing both the equip- 
ret- 


9 


News items concerning the activities of our members 


for inclusion in this column 


| 


for many y years: on Committee on 
Steel, 
ASM k-ASTM Committee on Filler Metal. 

Mr. Deppeler is living at 1048 /Vande- 
venter St., West Palm Beach, Fla =a 


Consult ant, 


Cc orp., Research Lab., Edgewater, NJ 
Affiliated with ASTM since 914, active 
many technical groups, a Past Director 
and recipient of a 1954 ASTM Award of 0. W. Ellis, Director of Engineering and 
Merit, Mr. Anderton will continue partici- Metallurgy, Ontario Research Founda- 
"pation in activities of Committee D-4 4 
on Road and Paving Materials, and per- of the Foundation membe rship since 192¢ 
haps some others. He may be addressed serving on several of the posse tor 
metals groups; also has been a member of 


at 60 Sylvia Ave., 
Providence 11,R 
serving terms as ice-Chairman and 
Chairman; and since 1950 has served on 


I 
Joseph H. Chubb rvice ¥ 


Bureau, Penn-Dixie Ceme ent Corp., New 


7 


Council since its organization in 1943, 


York City. ASTM member since 1921, 


Hall, Metallurgist, Kennecott 
Wire and ¢ Cable Co., Phillipsdale (Rum- 
Boiler Code Committee, Society 
of Mechanical Engineers, New York City. 


ASTM member since 1942 and represe nia tile Materials, 
tive of the American Welding Socie ty if 


(Continued on page 61) 
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offers you a versatility and knowledge that can solve your testing © 

problems at minimum cost. If a standard machine is not the most — 
economical answer, you'll find our engineers to design a machine aff 
that is. A le tterhead brings d details . today. = 
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Marsh, Frank 245 Hartford Ave., 

Ronay, Thomas E., Director “i Research, 
Nukem Products Corp., 111 Colgate Ave., 


TED 8 PATE AND POSSESSIONS 


Longview Fibre Co., H. ©. Wall, Technical 
Superintendent, Lon view, Wash, 
Western Geer Works, L. Kure, Pure chas- 
e ing Agent, 417 Ninth Ave., 3, Seattle 4, 
Barkhurst, George L. W., Assistant General 
Manager, Forest Products 
a Box 35, Lareamie,Wyo. > 
Clark, James 4’A., Consulting Engineer, Box 
Longview, Wash. ce 
James H., Testing Supervisor, 
Reynolds Alloys Co., Box ¥10, Sheffield, 
Fairbanks, City of, Donald Mac Donald, Ci 
Engineer, City Hall, 410° Cc 
Fairbanks, Alaska. 


Hahn, Edward R., Hahn L 
Div., City of Miami Dept., 3319 
Headquarters, Combat Development Dept., 
Fj 1030 E. Mabel St., Tucson, Ariz. [J] 
Wash. For mail: 9025 Fifty-third Av 
Southern Railway Bystem, 101 N. Gay St., 
Bureau of Reclamation, 


Limited, 
‘Companhia Telephonica Brasileira-Biblioteca hitney Chain Co. , Hartford, 


t.  Ambrosetti, Frank, Metallurgical : 
i Cornigliano 8.p.A. Via 8. Giovanni D’Aecri 


couver 10, B.C 


For mail: i 


Researe h Institute of C anada, 3420 I 


Lobo, Humberto, Gene ral Manager, 


‘i: 


W. H. C. Berg, Direc tor, Standards 
and ‘hy Hanson-Whitney Div., 
Conn. 


1954). Member since 1952. 


G. W. Whiston, 94 

Bridge Rd., E., Welwyn Garden City, : 

Cobast, Engineering Services, P. H. an 
Assistant General Manager, E Engineering 

- Div., Caixa Postal 8026, Sao Paulo, Brazil. 


(April 21, 


George J. DeLisle, Chief Metallurgist, 


-Kelsey-Hayes Wheei Co., Detroit, Mich. 
(195 4). Representative mem- 
ip since 


A. R. Ellis, and t 
unginee r, and ‘hairman of the Board, 


Tecnica, J. A. Wiltgen, Chief Engineer, 
Caixa Postal 450, Rio de Janeiro, Brazil. 
Courtaulds (Canada) Limited, B. Brindley, — 
Head, Textile Service and Development, 
Cornwall, Ont..Canada.- 
Lockheed Hydraulic Brake Co., Pty., Ltd., — 
P. N. Cunnin Technical er, 
30-36 Ralph Alexandria, N. ma 
Australia. 
Manufacturas Especializadas, S.A., Alberto 
; I Jiez de Sollano, Manager, De gollado 27 75, 
Box 652, Guadalajara, Jal, Mexico. 
Po e Products, Ltd., 8. B. Pope, Moenacing 
Nirector, P St., "Beverley, South Austra- 


1946. 


burg, Pa. (December 24 1954, 
74th year). Associated with Pittsburgh 
‘Testing Laboratory since: (and 
preduating from Cornell University in 
1905, Mr. Ellis has been an outstanding _ 
_ figure through the years in the laboratory 


We 


_ Chariton, F. W., ma Macdonald & 
nedonald, Ltd., 395 W. Van- 
Canada. 
Menten de Horne, T., Director of 
‘toire Purfina, Laboratoires de Rechercher i] 
de Purfina, 100 Chaunee de Vilvorde, — 
Brussels II, Belgium. 
DuPont Company. of Canada, Ltd., Box 
660, Montreal P.Q.,Canada. 
Lefebvre, Louise, Librarian, Pulp and Pa 


_ graduation he was located in Milwaukee, — 
Wis., assisting in the installation and 

operation of the PTL cement testing 
laboratory in West Allis, Wis. Later 
was in Pittsburgh, engaged in inspecting 
for large steel mills and 

per companies. From 1908 to 1914 he han-— 

dled the entire field forces of PTL checking 


strain sheets, and furthered research work a 
-Theran, Universite Faculty of Engineer- 


resulting in the de evelopment of the 
present-day high-pressure gas shipping 

ing, A. Kahalili, Dean of Faculty of Engi- container. ‘He was located in New York > 

neering, Daneshgah “a: Post Box 1558, City from 1914 to 1918 serving as inspec e 


versity St., Montreal 2, P. Q., Canada. 


 Protexa, 8.A., 1141, Monterrey, 


testing field. Immediately following 


construction 


tories, Box 1163, Columbia, 8.C. 
Hoodwin, Herbert J., Engineer, 
Pan American Dr., Miami, Fla. . eee 
Royal G., Metallur ton 
U. 8. Army Signal Corp., Det. 29470 Tu., 
AE PG, Fort Huachuea, Ariz. 
Kenworthy, Keith Associate Research — 
Engineer, Airplane Co., Seattle, 
Seattle 18, , 
Messman, David V., Engineer of Bridg 
Knoxville, Tenn. 
Tuthill, Lewis H., Chief, Cone rete Lab., U. 5. 
“ enter, Denver, Colo. 
Howard C., Tec 


__Shahre ion and specification consultant to PTL 


Key © _hemic rales C , Box 692, 


1, Fle. 


or maximum efficie ney, in the production of 
spe «c imens in the: me metallurgic eal laboratory the Bue hler cabinet type polishing — > J 


of this type of 
he convenience of this st equipme ment. ‘saves time and | e 
the operator to produce the highest quality of polished sample ee 


tem No, 1511 is a two-unit polishing table with Formica top approximately 60” lens 
> 27” deep by 30” high to table top. Two 12” swing spouts, drain, 8” diameter wash bowl, 4 
~ Recommended accessories to complete an efficient set up for maximum conve »nience 


supporting panel for : 


1 are: No. 1512 storage cabinet with rec essed light and No. 1513 
t. Both 


— installation above polishing desk. Or, No. 1514 floor model storage cabinet. 
> cabinets can be used together to advantage in most laboratories. ia 
aa he Formica top and back on the table and cabinet is installed with a smooth i 
Formica edge that eliminates all metal rims that may form pockets for water and 
7 dirt Covers are held in place on the back by magnetic holders. The large 8” wash bowl 
i is a new feature that enables the operator to use both hands in washing specimens. — 
All metal construction finished in hammer tone grey makes a very attractive © 
_ appearance. Prompt delivery can be made on these new items, = | 
The Buehler Line of Specimen Preparation Equipment includes . Cut-Off Machin 
Specimen Mount Presses ¢ Power Grinders * Emery Paper Grinders ¢ Hand Grinders ¢ 8 
Surtacers * Mechanical and Electro Polishers ¢ Polishing Cloths * Polishing Abrasiv 
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EQUIPMENT 


2201 kv x-ray machine. 


: Whats the it 
xray film? 


x- ray film. "his hoice p prov rides the means to castings 
and welds efficiently, offers optimum results with vary ing 
alloys, thicknesses and radiographic sources, 
‘Type K—has medium contrast with high Designed for gamma. 
pay and x-ray work where highest possible speed is needed at avail - 
ab le without use of screens, 


Type A has high contrast and fine graininess with: ade nquate apeed 
for study of light alloys at low voltage and for examining heavy 
parts at intermediate and high voitages. Used direct or with 
This casting, worth about $2, i is heade foil wrens, 


he treating and s craping worth Type provides the highest available speed end ‘contrast 


— 


one . 6 exposed with calcium tungstate intensifying sereens. Has wide lati- 
7 $37 It’s no _ to ta ke a chance on hidde a tude with e ither x-ri rays or — rays when n exposed directly or with 


“faults. 


Type M ~provides maximum sensitivity, with direct 
' exposure oF lead-foil screens. It has extra-fine grain and, though 


discards ie ibeeted. ‘catalan one speed is less than Type A, it is adequate for light alloys at average 


kilovolts ages and for much million- and million-volt work, 


od 


‘or the se radiographs | he uses 220 ky 
distance of 40 inches, lead se creens, and Kodak EASTMAN KODAK COMPANY 


Industri: al X- ray F ilm, Xray Diviclen Rochester 4,N. 
for this thickens of iron and 


Yoresnother important of f photography 


| | = "RADIOGRAPHY IN MODERN INDUSTRY 
AN wealth of invalash le dela radiographic principles, prac 


and technics. Profusely illustrated with photographs, colorful 
diagrams, and a copy | your local 
x-ray dealer—price, $3. 
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from page 68) Mr. Hoyt had very a tive Walter Marvin, President, 


through the years on Committee D-12 Products Co.,— “Ine. Brooklyn, 


served in successive administrative capaci- 
ties at Pittsburgh, becoming Vice-Presi- 


an clients. Since 1921 he had on Soaps and Other Detergents, 19 1954). Member since 


and Director in 1928, President and of the Western New York-Ontario Distric Chiet ngineer, 


nume subgroups. He also had ane 
poor tipated intensively in the activities 


of C fommmissioners, Port of New Orleans 
(La.) (January, 1! 954). Representative 


Director in 1936, and Chairman of the Goune “il, serving terms as Vice-Chairman 
Board in 1951, Affiliated with ASTM and Chairmen (1948-1950, 1950-1952) 


since 1915, Mr. Ellis consistently had 4A graduate of the Stamenimastte Institute | of the membership of the Port of New | _ 


been an active and loyal ASTM supporter, of Technology, Mr. Hoyt had been associ- Orleans Board of Commissioners since 
participating in the work of many of the ated with the National Aniline Division 1980. 
technical groups, principally Committees for the past 17 years. He had a very = Reeser 
A-1 on Steel, A-3 on Cast Iron, C-1 on active life in many areas, and had been Herman H. Miller, Director of former 
Cement, C-0 on Conerete and Concrete affiliated with a number of professional | Dowflake Technical Service (now known 
and E-6 on Methods of and technical groups, » including the as Highway Construction and Materials 
Testing Building Constructions. For — Ame rican Chemical Socie ty, American Department), The Dow Chemie al Co., 


many years he had been a member of the Institute of Chemists, and the Ameri- Midland, Mich. (October 3, 1954). Active | 


ASTM =Pittsburgh District, serving as ean Oil Chemists Soe iety. He had serve in ASTM committee work since 1942, 

Chairman 1942-1944, Mr. Ellis was also = gs term as chairman of the W estern Mr. Miller represented the Calcium 

affiliated with a technical New York Section of the Americ ‘an Chloride Institute, as well as Dow Chemi- 

societies. Wi ae os iw Chemical Society, and when ACS met in eal Co, on many of t he technical groups. 


Mom in of Tee ‘hnical “Buffalo in 1931 was in charge of the hese included Committees on 
Information Service, Development Dept., meeting’: Locally he was active in Magnesium chlor Magnesium 
company membership s since 1944, serving E. resident, Koe shle aving Materials, D-18 on Soils for 
| Committees D-1 on Paint, Varnish, ag 
Lacquer, and Related Products, D-8 on 
Bituminous Waterproofing and Roofing ° 


Lester F. Hoyt, Research Chemist, (January 1954). Member since 1942, chloride Cement F looring. In addition to 
National Aniline Div., Allied Chemical and active iri Committee D-12 on Soaps § ASTM affiliation, he was ane sil 
and ¥. Other Detergents, and many of its 


(January 2, 1955). Re spresentative of Testing, Subcommittee 25 on Shear and 
company membership since 1947. Torsion Tests (representing C-2); also— 


by mercury cathode 


DYNA-C 


; 


on Dyna- -Cath quantitatively “removes gram of 
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ception MASSA Users 


MICH. rom 
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non- “ferrous metals a end plastics 


to ) ope rate... give san instant, de -pendabl le meas- 
of hardness. Ope rates on principle of forcing 
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.compac th. 


yet we oy 2 T will by 


go 


_ Write today for complete detai 
 BARBER- COMPANY, Dept.N 1250 Rock St., ROCKFORD, Illinois 
fill the need of chemists for a dependable, low-— 


cost, automatically controlled oven with a jong 


Speed ‘Aecurate Sizing of 


ovens are now in use in laboratories all over | 
THE “muULTIPLE CHROMEL V/IRE HEATING ELEMENTS are 
arranged to give even heat distribution 
 ... . 
= VENTILATING SYSTEM provides rapid transfer of air 
through the oven, which results in an exceptionally 
THE METAL WALLS are lined with 4," Transite, to pre- 
_ vent excessive heat loss and the bimetallic thermo- _ 


stat maintains the heat in the oven to within 
C.of the desired temperature, 


THE OPERATING RANGE is from — above room > 
temperature to 200° C, (392° F.). 


ALL three heat switch— the thermostat 
control and the pilot light—are located on the 
74 front panel which is actually the front of a drawer 
on which the heating elements are mounted, By © 
“removing two screws at each end of the panel the 
entire heating and control systems can be 
from the oven as a single unit. 
MAXIMUM POWER CONSUMPTION 850 watts. 
sions: Outside, 16" x © 9” x 
Guesswork $-63995 OVEN—Sargent, Gravity Convection, Electric 
Unilorm Test Therm ostatic, 200° C. With metal shelves, 
¢ thermometer (—10° C to 200" C in 1° 


Gears, Cams, Belts, Ete, 
— fing, easy to operate. Time and speed can be con- e Reset Timer Provides 


twolled to meet requirements of any sieve analysis, 


110 volt ae (220 volt to order). Mas 6 Stendard Binch SARGEN IMMEDIATE SHIPMENT ROM STOCK 


SARGENT & COMPANT, 4647 W. POSTER AVE, CHICAGO 86, 

10 We 100 DIVISION, 1999 EAST JEFFERSON STREET. OETROIT 7, MICHIGAN 


sion), cord and plug for standard 115 volt, 


al eal Ditto. But for opera ration from 230 volt, A.C. f 


SOUTHWESTERN OIVISIOM, PERL ER 19, 
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(Contin second Bt., New York City (Oc tober 28, for his leadership. He had 
American Concrete e Institute and Boeiety since 1939 (the company having 
Highway Research Board, and recently Edward Patterson, ‘Preside nt and a been affiliated 1921), and served 
had been appointed representative of the founder of ‘the Arthur Co, certain of the technical groups, in par- 
‘Building Research Institute of the Na. (manufacturers of laboratory apparatus), ticular the Subcommittee on Laboratory 
Philadelphia, Pa. (December 1954). Apparatus of Committee on Methods 


Outstanding in the laboratory supply of Testing. He also was a member of the 
John Mu Consultant ASTM Staff members, as well as com- 


field, Mr. Patterson had been well known Ame ‘rican Association ement of 
Masonry and Materials, 122 E. members, through the years, and ety. 


| = NEWS NOTES ON. 
and 


; Note—This information i is bosed on literature and statements from apparatus manufacturers and laboratory supply houses 


aA Regulator— Type 1570-A Auto- Rayotube Detectors—A conci ise Data 


CATALOGS AND 1D LITERATURE matic ine-Voltage Regulator is ental Sheet N-S3(1) is available describing a 
Bes. wherever it is desirs able to keep the line e line of Rayotube (radiation-type) tem- 


Jeneral Radio Co., 275 Massachusetts — Leeds & Northrup Co. » 4934 Stenton 
Dry- Film 


dispe rsions have been used successfully log Current Transformers—A new two- 
for dry-film lubrication is described in a — _ Speed poe eee Motor Speed — page Data Sheet E-51(1) dese ribing the — 
new, illustrated bulletin, No. ‘ontrols 4 smooth speed control Silsbee Test Set for testing current trans- 

Acheson € Colloids Port r a wide range of speeds and are avail- formers i is now available. 
in models from hp to 14 hp, Leeds & Northrup Co., 4 Stenton 


Mich. 
General Radio Co. 275 Massachusetts Philadelphia 44, Pa. 


trated bulletin which describes d-c and page, two-color Catalog No. 62 describes 
a-c expanded scale panel voltmeters is Research—Products of the classifications of the standard line 
latest developments in materials research, — of phenolic-enclosed, precision sn: od action 


Pasadena Ave., South Pasadena, Calif. ments, and systems engineering pioneered Switch, Freeport, Ill. Tie 
Thickness Testers—New six- Gulton Industries of Metuchen, N. New Motion Picture —A True Standard, 
‘ page cu F National Bureau of Standards Film, 16 


are sigh broct 
al f th Thickness Test are described in an eight-page broc 
employ! ne way Products for Indi ustry and Science. mm, sound, ¢ olor; running time: 


the thickness of dense materials, such Industries, Inc., Metuchen, N. J. 
tively from one side. |§ Resistance Units—-lrecision var iable of the ( 
Branson Instruments, Inc., 430 Fairfield Fesistance units designed for use as po- Gein, and nts in 
’ 


Cambric 
Voltmeters—A new four- ~page illus hee Ave., Cambridge 39, Masa, -Snapaction Basic Switches New 28- 


tentiomete rs or rheostats in experimental 
ive., Stamford, Conn, weights and measures administration. 


The Fracton—A 1 newly released 12 priecam Helivet Cor 916 Meridian Ave., tional Bureau of Standards, W ‘ashington 
a new instrument for the analysis of light 


title 
hydroe arbon & Autrometer— —Four-page folder _ titled 


Norelco Autrometer describes the principle 
Burrell C 3 Fifth Ave.. Pitta- Electronic Gauger — System new 

b 19, Ave., four- page Application Data Sheet 102 and operation of a new instrument for 


sseribes and illustrates principles of automatic analysis of incoming raw ma- 


%. operation, equipment, circuitry, and the eh terials, constituents in various stages of 
Bulk Chemicals —F hisher chemical sup- of precision potentiometers in this combinations, and the finished products. 
plement, Bulk Chemicals, rves ‘lemetering system widely used in pipe- Mount Vernon Dw., North 
that the same high-purity tine Philips Co., Ine., 760° Ss. Pulton Ave., 
known to researe hers are now Technical Information Service, Helipot Mount Vernon, N.Y. 
Pittsbur h designed Ramsbottom Carbon Resic ue 
ren Determination he News Letter, Apparatus, an instrument for the deter- 
ds int Vol. No features an article on “mination of the amount of carbon residue 
The Laboratory — Vol. No, 2. Dete Boron in Steel with after eyaporation and pyrolysis of = 
The Laboratory features little-known | nerve” Meter Spectrograph, grids! 
$40-billion oil industry: Jarrell-Ash Co., 26 Farwell St., Newton- _ Precision Scientifie Co 3737 Cort. 
the “Hydroe varbon Supreme Court” housed “ville 60, Moss. land St., Chicago 47,1. 
at Pittsburgh's Carnegie Institute of ‘Bligh-Seced Counter—Dctails on 
Technology. Here, everything the 20th Speedomax Recorder—A new igh-Spee ounter on a 
new mechanical counter capable of speeds 
rn Century world knows about the 1200. Data Sheet E- N D46(L) desecribin 
. “ gz to 3000 per minute are given in a new 
hydrocarbons that propel, heat, lubricate, the “Speedomax’’ X-Y aflet, Form 550-1054. 
cleanse, and clothe ‘modern man is re- giving examples of various te Lesting applica Corp., 781 Willow St., Red- 


 cordedon IBM ecards, tiens, ‘ 
= Fisher Scientific Co., 717 Forbes St, Leeds Nerthrup Co., 4934 ‘Sten nton 
Pittsburgh 1 19, tons Philadelphia 44, Pa, on page 7. 
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TheSPI Flammability Teste 
for measuring relative 
mability of various 


The ‘SI-Stoll Quarter 
master Universal Wear 
Tester is a multi- -purpose 
instrument for measuring 
oa — ance to lab. wear. 
(AST M design. 117! 175-51" r) 


C—INSPE 

1 ‘The Microscope Stage 
he as a greate range 


of accuracy (.0005” 
4 2”). Centers and 


ti able a are av, 


D—BIO-C 
foie 
built for 
continuous operation, 

ase of 8 sterilize 


and 


‘Pittsburgh 


orning Thermal 


Probe utilises the 
fact that the 
at 

a line heat source 

‘in a block, rises 
by an amount 
depends on 
the thermal con- 
ductivity the 


‘material. 


cou ow conser 


Mfor. of Custom-Built Lab. Equipt. 


: 


“pil 


Pavoriees 1e world over because of readability ty and 
permanent accuracy TAG etched stem thermometers are 
available in A.S.TM., Extreme Precision, and Standard — 
A Grades—as well as in Armored Types for special applica-— 
tions. Also A.PI. Scale Hydrometers in plain or combined 
forms, and a precision ¢--- for use. Catalog 


617 Frelinghuysen Avenue, 
Newark 5, New Jersey . of 


| +. BS — 
i , ia 
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g for 1 the 1952 Book of ASTM Standards 
' nearly exhausted our ‘gock. . If your copy is in reasonable condition 
for resale we will buy it back at $4 upon its receipt at ASTM Headquarters. _ 2 
Be: sure a return address is on the enable identification, and, 
better sill, edvise that shipment i is being n mad ag, ! 


ane 
(Continued from page 72) Abrader. —An abrader 
NEW EQUIPMENT the resistance to abrasion o at surfaces 
material, measured in terms of volume 
Recording Systems, describes new im- -Quantometer—An instrument specially Devon St. 
provements in oscillographic recorders. 4 for those companies who have need St, Kearney, 
_ Sanborn Co., Industrial Div., 196 Mas- re gular, but limited spectrochemical anal- Flutter and Wow Meter—A new _ 
a sachuselts Ave. ai 39, Mass. yas or those who wish to start minimum able flutter and wow meter designated as 
im aboratories and expand them late the Model FL-3B, designed to measure 
pal flutter and wow at 3 ke in tape, film, wire, 
Apparatus for Engineering ‘Tests Applied | Research Laboratories, Glendale, disk and d reproduci ing equip- 
released contains descriptions and illus- D & R, Lid. Gutierre: St., 
trations of over 1250 items of apparatus Servoamplifier—A new ‘eight-tube ser servo- Santa Barbara, 
for engineering tests of soils, concrete, “amplifier, designated as Model 32, de- a ad Me e 
asphalt and construction materials. In- signed to drive pneumatic or hydraulic Laborato ory ‘Glassware branded 
elud ed are suggested laboratory layouts a _servovalves in power servo applications. Jiamond D ‘Blue Line ware will be 
with equipment lists for soils, concrete Noteworthy features include: excellent. double-tested to insure maximum accu- 
and empha t laboratories, dynamic response and provision for plug- and the graduations will carry a 
 Soiltest Inc., Ave. ‘in compensating networks to alter servo fused-in, acid-resistant blue 
Chieago 8 39, TIL system dynamic response where require All ground joints will be standar tapered 
Raymond Atchley, Inc., 12012 P ico interchangeable, 
Los Angeles 64, Calif. G Co., N. East Blod., V ineland, 
Brinell Hardness Tester, development. of 7 Support for L aboratory Setups—T he 
Bteel City Testing Mane hines, Ine, is - ‘problem of what to use for sturdy, v 
 -Vividly illustrated on a four-c olor catalog laboratory supports and for buil: ling up 
et, Form KE 1164. — -equipme nt in laboratory setups, has been performance pressure kups feature 
Steel C ity Testing Machines, _rolved with the recent deve ‘lopment of ssure-sensitive dia phragme only } in. 


for standard and special instruments, and 
— including samples of both dial and roll Pine to facilitate easy aes anc co servicing ‘ain and electronic equip- 
type harta, storage of 10,000-Ib Crane Scale. ment in aircraft, autos, tanks, and marine 
Technical Charts, Ine, 189 Van Rens- John Chatillon 85-93 Cliff St., craft; and solenoids; telephone 
‘4 


selaer 10, N. 3 New York: N. at (Continued on page 7) La 


Pressure Pickup —For maximum con- 
renience in the measurement of pressures 
up to 7000 psi, an improved group of high- 
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scale ran range is accurate to or-minus 


1/4 of 1% of 


Adaptable for 


tion tubes, bolometers, resistance bu 


“strain gages, 


7 Available in single 


THM 


Pulaski Avenue | 


— 
in ite New | Grain- 


packages that eliminate the traditional 
(and relatively expensive) 
circuits; laboratory glass bottle. 
Electro Products Laboratories, Ine., (4608 
Ravenswood, Chicago 40, Ill. 


Fisher Scientific Co. Forbes St, 
Pittsburgh 19, Pa, 
amera—A newly designed identifica- 


_ Slotted Line—Operating over the fre- 
tion camera, utilizing the Polaroid “print- ; 


quency range from below 300 to 5000 
negacycles, the new General Radio Type 
-a-minute’’ prine iple and applicable to in- 874-L BA Slotted Line is a convenient 
dustrial, security, and institutional use. -—»«Md_ ace urate instrument for measure- 
Camera and Inetrument ( ‘orp., ments of impedance, standing- -wave ratio, 
Robbins Lane, Syosset, Long Island, N. Y. and attenuation. 
Tera-Ohmmeters—A complete line of | 
insulation measuring instruments with a 
maximum sensitivity of 500 teraohms (500 
* 10" ohms) necessary to cover modern 
insulation materials, 
Instrument Div., Federal Telephone and 
Radio Co., Clifton, 
High-Frequency Titrimeter—With this 
- new instrument high- freque ncy titrations 
can be carried on in organic solvents and 
- mixtures of solvents. It can be used to 
assay traces of acid or other impurities 
in such liquids, and in lubric cating oils 
and other petroleum products. 
Fisher Scientific Co., 717 Forbes. ‘St, 


?P ittsburgh 1 19, P a. 


Spoonula steel spoon at 
one end, a keen-edge spatula at the other. | 
Fisher Scientific Co., 717 Forbes St., 


Pittsburgh 
is ha ardness of materials on the job. 
Gram-Pac—Beginning early in 1955, Industrial Overlay Metals, Tie., 


‘Li inear first’ micro- 
wave linear accelerator offer ‘red commer- 


Voltage Engineering Corp., Cam- 
“bridge, Mase. > gat 


—ohmmeter: featuring extremely low test 
current is especially adaptable to measure- 
ment of relay contact resistance, 
bonding. “ground. 
resistance, and any other application - 
quiring low resistance measurements with 
minimum test current. 
Instruments, Cedar lr Gre, 
A Portable Hardness Tester—Fulfills the — 
need for an accurate way of testing the 


Fisher’ reage nt che 


D 


-strument achieves long-needed simplification 


quarter: pound 


General Radio Co., M assachuselis 


wire 


om Mitchell Radiation Products Corp., 
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Pocket Microscopes or quick, con 
venient, and accurate inapec tion where 
magnification (20 power) is require: 
and laboratory facilities are not available. % 
Industrial Overlay Metals, Inc., Eaton, 


"magnification is provided in new pen-size | 
measuring microscope, enabling fast on- 
the-spot measurements to 0.001 


International Development Co., One 


Reed St., East Riverton, N. J. in 
Portable Hardness Tester—A portable, 
lightweight, hardness tester that is guar- — 
anteed to make accurate Brinell teste on 
non-ferrous alloys of allkinds, 
Andrew King, 67 Lancaster Ave., 


cially in this country is designed especially Ardmore Pa, 
for operation in the 4- to 7- “milllon- 


Micro Switch-—The Micro Switch 
series of sealed switches are designed to :* 
give trouble-free operation in a tempera- 
ture range of from —65to 

Micro Switch, Div. of Minneapolis- 
‘Kray’ ray Unit. new, U US-made, ‘versatile, 
unit for complete circumfer- 
ential X-ray of weldments and construc- 
tion of pipe lines, castings, boilers, tanks, a 
and similar e quipment: in the field and in 
industrial planta. 


198 
Washington 8 St., Norristown, Pa. 
Drier— U new, ally 

refrigerated Air Drier produces a constant 
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sting m machine ir 
| 


10 imp rove he mechan nical desig 


If you are now redesigning. your prod- the reaction of materials under hard 


ate 
ts—or in the midst of a continuing usage—and id design accordingly. 
. program of i improvement—you have a _ Whether you you : are setting up a com- &§ 
real need for one or all of f these plete new testing laboratory or merely 


— Baldwin testing ‘devices. ‘Desi b ex panding your p present facilities, 
— names amous wherever materia test- a win. can supp y the equipment 
_ingis is done, each is a versatile scientific standard or special. 


able you 


= 


used not orly to measure static 
or slowly varying strains, but “7 Pe 
also to measure strains result- 
namic strains ~ 4 to so, 000 
woe 


4 
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of your | product 


Pendulum-type Impact Machines High- fempereture Creep Testing 
in combination capacities from 1 a Machines for creep rupture, re. 


as py Beam Fatigue Machines for bending moments up foot-pound up to 240 foot- taxation, constant strain rate. 


so with 
individual 


interest once you've purchased Baldwin 
re ‘testing equipment. Instead, we have a continuing | 4 
in helping you extend the range of usefulness 
of your mathines—in helping you solve unusual 
At your service are the brains of men who invenced 
these machines and helped make Baldwin America’s © 
— Testing Headquarters. And always, the Baldwin Field — 
Service Staff is available to regularly calibrate, adjust | 
maintain your Baldwin ‘machines at the peck 
accuracy, 
leve ons Service Testing Machines— 


testing of compression and extension springs most line from 25 
to 000 pound capacity machines. tig 


loads up to 10 pounds. 


“BALDWIN - -LIMA -HA MILTON 


YSTONE DIVISION, BALOWIN-LIMA-HAMILTON CORPORATION, PHILADELPHIA 42, 2, PENNSYLVANIA 
= 


In Canoda: Peacock Bros, Montreal, Quebec 
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RAN 


“Single and multi- 
cavitymolds made 

‘ee order for mak- 
ing samples for 
tating adhesion, 
abrasion, flexing, 
compression, re- 


SON )GGSON BRA 


Cover Plate to | 
be Thick | 


in 


Cover 


samples and 


ie 


"supply of dry air to to F dew 


Chicago, 


os fame photometer for rapid analysis of 


sodium, potassium, and lithium, 


American 
760 8. F ulton Ave. 


Operations Administration on pressure 
_ sensitive tape made to Government speci- 
 fieation, mounted on handy dispenser 
fiber cards, insure permanent identifica- 
tion on most any type of surface with no 


the Het off go “labeled aromatic 
compounds joining benzene, toluene, —_ 
aldehyde, and benzoic acid, 
"Nuclear Instrument and ‘hemical C orp., 
Erie Chicago 10, Tu, 


Radioactivity Count Rate Meter—This 
instrume converts random counts from 
Geiger or scintillation detectors into 
average counting rate and presents this 
average on the four-inch panel meter 
= ge h is calibrated in counts per minute. 


bound. Years of 


Standard ASTM and { Federal dies for 
' cutting test tensile and tear strength — 


carried in stock. Write for catalog. 


HOGGSON & PETTIS 


"Murphy & Miller, 19008 Micl 


Flame Photometer—Internal standard 7 


methods of identification for the Foreign | 


FOR 
RUBBER 


“deep 
below depth 


Cavities to ag 
deep 


joss Color 


fe to be OSO" thich 


four 


deep fi 


dies for Slab curing 


—KLETT MAN 


‘Six ranges cover any radiation oe 
_ up to 100,000 counts per minute, 
Nuclear instrument and Chemical Corp... 


W. Erie St., Chicago 10, Ill. 


Count Rate Meter —The Oak Ridge 
Linear Count Rate Meter is accurate, 
highly: reliable, and is used where con- 
tinuous monitoring of radiation is desire d. 

_ Radiation Counter Laboratories, Inc., 
6192 W. Grove St., Skokie, 


Recording Spectrogammeometer —T he 
RCL Recording Spectrogammeometer is 
complete single channel yulse 
is height analyzer designed for the eK y of 


nuclear or molecular spectra. 


Radiation ( ‘ounter Laboratories, 


W. Grove St., Skokie, 
om Steam and Water Mixer—A new steam — 


and water mixer, which utilizes full heat — 
energy by injecting steam directly into the | 
Fulton Sylphon Div., Robertshaw-Fulton 
Controls Co., Box 400, Knoxville, Tenn. 


Comparator—A. amplifying com- a 
 parator, the “Millimess’’ Indicator is 
super-sensitive comparator with an ex- 
tremely wide range of 0.004 in. and gradu- 
ated in 50 millionths of an inch. | 

George Scherr Co., Inc., 200 eaced 


New York 12, N. 7. 
ad 


filmstrip projectors im 300- and 

500-w models mee ting the highest stand- 
ards for bright illumination, cool opera- t 


tion, and maximum versatility. 
Three- Dimension 0. 3512 N 


Visual 


Special Types For Testing 


| 


Complete Electrophoresis 


Manufacturers of Scientific Instruments 


179 East 87th Street 


- diameter when finished of ¢ in. 


contamination of the distillate 


| 


a homas J. Kehoe has been a 


Ave. Chicago 41, 
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ephelometer 


nracrunine 


York 28, N. 


Midjet Toroid Coil Winder—For a 
ing small toroid coils having an inner — 
Electro Devices Co., Inc., 
mercial St., Boston, Mass. 


fraction cutter 


Fraction Cutter—New 
with stopcock grease and permits collec- 5 
tion of an unlimited number of fractions. 

_ Wakefield Industries, Inc., 5108 W. 
in 


INSTRUMENT COMPANY NEWS 
‘The ‘Alpha Corp., | ‘Stamford, Conn. 

The Alpha Corp. recently announced the 
appointment Alfred Lewis ss Chief 
Chemist. The move is part of an ex- 
pansion program undertaken by Alpha to 
enable the company to increase its service — 
in supplying lubri- 
Gants to industry, 
Fullerton, Calif. 

»pointed 
to the position of Application fingineer a 
Cc onsolidated Engineering Corp. » Pasa- 
dena, Calif.—Phillips Petroleum Co., 
Bartlesville, Okla., and Consolidated ingi- 
neering Corp. ‘Pasadena, Calif., 
concluded an agreement under terms of 


with Be ckman Instruments, Inc. 


(Continued on page 80) 


(C Continued from paye page 78) 
whic h Consolidated will manufacture ae 
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LEITZ INSTRUMENTS 


‘that’ s what Taylor etched stem 
thermometers: and hydrometers 


fe ‘tell 


The name Taylor on an ASTM Designed for differential and nd 
mome ter or hydrome ter 1 is your i absolute measurement of the — 
4 assurance that it complies in every . expansion of metals and alloys. 
way humanly possible w vith ASTM Photographically records 
ifications—in « accuracy, , quality and expansion curves. 


Leitz KPM Coal 


pert craftsmen who are proud of | 


their work, and of their teputation. 
For the ‘study of opaque 


= 


at 
& 


THERMOMETERS: : ASTM's, Plain, 
mored or Pocket-Type. Precision- 


= 


= for coal petrography. 
3 ‘Leitz Durimet. 
Micro Hardness Tester d designed 
for Vickers, Knoop and ‘fon 
hardness tests. Easy, 
quick and accurate operation. 


| 


“before pointing for 


permanent accuracy. 


HYDROMETERS: E asykleen* 


Plain Thermo- are 


o trapping bubb les 
sink rapidly to 
floating point. 
DESIGNS made 
ma to oracr 
scientific, research and production 
purposes. Available with all 
recognized by Bureau of Standards. 


7 ee and type e of inclusions at 


&. 


_ Instruments for indicating; recording, and 
> 


a “controlling temperature, pressure, flow, liquid 
—— level, speed, density, load and humidity » VO 
Mark 


az, Leica cameras 
Leitz, ne. Dept. TM 


464 Fourth Avenue, New York 16, 


Y FIRS | Please send me your broe hure on 
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which Consolidated will manufacture and 
market continuous plant analysis and 
we | control instruments devel wed by Phillips. 4 
The instruments proposed for immediate 

marketing include infrared gas analyzers, 
vrential refractometers, ultraviolet an- 

aly “ers, and oxygen analyzers, 


¥ net Telephone and Radio Co., 


“tells the story o of: 
.. low cost over 


Clifton, N. J.—Five sales solicitors, the 

first of a number which will eventu: ally 
cover all the marketing areas of the 
wv nited States for the sale of an extensive — 

_ line of measuring and testing instruments, 
have been ap pointer d by the Instrume nt 
Div. of Federal Tele phone and Radio 0.) 


Clifton, N. J. re 


pe: General Radio Co., Cambridge, Mass. — 
~ General Radio Co. has announced that on ; 
- December 15, Donald B. Sine lair was 
Vice-President for Engineering. 

e has served the Company as engineer, 
assistant chief engineer and 1946 


ase hie fe ngineer. 
M. Giannini Co., Inc., Ea 
Orange, N. J. —New sales and field engi- 


Construction 


— 


8 8. Michigan Ave., Chic 
convenience for midwestern rn “customers. rs. ’ 


Leeds & Northrup Co., Philadelphia, 
Pa.—Another note sworthy addition to 
industri al Delaware Valley will be 
Leeds & Northrup Co. construction of a 
plant adjoining North Wales, Pa. 
The plant proper will comprise 254,000 _ 


sq ft on one floor. 
Midwestern Geophysical Laboratory, 
Tulsa, Okla.—As of January 1, 1955, 7 ; 
the new name of this laboratory is Mid- 
western Instruments, a leader in the field — 
of instrumentation and control systems. — 


Depenaable 


bes HEATING » STERILIZATION | it 

TREATING * FROM 6° Room 
TEMPERATURE To 


Research Appliance Co., Pittsburgh, 
Pa.—The Rese “arc h Appliance Co. has 
announced the services of the Process 
Controls Co., 25546 Five Mile Road, 
Detroit 39, Mich., as its sales representa- 
tive handling its fine of chemical pumps, 
air sampling equipment, and specialty 


items ms in that area. 
Scott Testers, Inc., Providence, 
Scott Testers (Southern) Inc., have an- 
nounced that a contract has been signed 
for the erection of their new plant to be | 
located in Spartanburg, 8. C.. ak 
Arthur H. Thomas Co., Philadelphia, 
Pa..-Elden D. Haller is now a member © 
the Technology and Development staff 
_ where he will be available for consultation — 
on spectrose opy and general analy tical 
instrumentation. Mr. Haller was for-— 
| merly associated with Beckman a ‘ 
ments Ine., Fullerton, Calif. 


makes the big difference in 

Thelco Ovens. Features like heater con- 
trols that hold temperatures accurately, 

> 1800 all-welded steel construction, fully gas- 

Made by Precision. 

is the only 


___keted doors that close vapor tight, yet Fe 
facturer of a complete line of | 


equipment for research lab- 


4 


5 
= 
24 
® 
° 


tected from spilled by its dif. 
fuser plate cover, is designed for extra — 
q quality at no extra cost. Made of long- 
life nickel-chromium wire, it extends a 
over the entire oven base area to pro-— 
Cotalog 331 describes High in quality and performance, yet 


com f Pi 
Temparstore. low in cost, Precision-Thelco Ovens 


oratories. It's your quality 
 gource that can meet all of 
your needs with immediate de- 
livery and complete responsi- 
bility for performance and ac- 
curacy of its products, 


Hatch Textile Research New 
York, N. anus ury 13, 1955, marked 
the twenty-fifth anniversay of Adolph — 
Marklin, senior tec Before 

ente ring ‘the employ! ment of Hatch T extile 
_ Rese: arch, Inc. in 1930, Mr. Marklin was 
with Hess, Goldsmith & Co., and with | 


Ovens, Drying Ovems and Are AN exceptional value in laboratory 
incubators. Send fer Motorola Inc. Riverside, Calif.— Motor- 


recision Scientific Company 
munications and Electronics in 


to establish a new research and develop-— 
ment laboratory, the fourth laboratory of = 
ite kind organized by Motorola’s Com- 


ey 
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sere 


| JOBS 


ty | 2 BOOK 
‘ a es rice to 
20 Nonmembers Extra 


por 5—Fuels, Petroleum, Aromatic Hydrocarbons, 
Part 7— Textiles, Soap, Water, Paper, Adhesives, 
Containers» 
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ARR BOMB CALORIMETERS | | 


apiasatic TYPE 


| For 


‘solid or liquid fuel. Somptes are burned in f Parr 


self-sealine “bombs. Has a circulatin water 
jacket completely enclosing the bomb chamber, 

Jacket tomperatures” are easily adjusted for 
adiabatic operation, thereby eliminating radia- 
tion: corrections. "Sturdily constructed end well 
suited for e either | routine or research calorimetry. 


but in a non- metallic, air insulating jacket. 

Radiation corrections are required. Calorimeter 

is equipped with, stirrer drive motor, certified 


thermometer and al accessories for testing solid | 


liquid fuels. Excellent for occasional or rou- 


tine tests, or for student. instruction in caloe 


Your Parr Dealer will gladly 
| information and prices, 


or write direct. 

| 
INSTRUMENT ‘COMPANY - 


CALENDAR OF OTHER SOCIETIES’ eee 


(Merch 1-2—ASME, First International Congress on Air 

rey 1-3—- American Institute of Electrical Engineers, Hotel. 
March 1-3—Western Computer Conference and Exhibit, ‘Sudder 
Hotel, Los Angeles, Calif. a» 

March 1-3—Society of Automotive Engineers, lnc. Sheraton- 

Cadillac Hotel, Detroit, Mich, 
March 7~11—National Assn. of Corrosion Engineers, 11th Annual — 
Conference Exhibition, Palmer House, Chicago, iif. 

March 7-9—American Management Assn., Seminar, Dallas, Tex. 
March 7-12—American Society of Photogrammetry and American 
Congress on Surveying and Mapping, consecutive meetings, 
March 8—Society for Applied Spectroscopy, Hotel sls Yorker, — 

“March 8-10-—Instrument Society of America, Section, 
Annual “‘Instrumentation in the lron and Steel Industry’ 
Conference, Hotel William Penn, Pittsburgh, Pa. 

March 9-11—American Petroleum Institute, Southwestern District 
Spring Meeting, J Jung Hotel, New Orleans, La. 
March 10-11—Porcelain Enamel Institute, Pacific Coast Conference, 
Biltmore Hotel, Los Angeles, Calif. 

‘March 10-1 1—Textile Research Institute, New York City. 


March 14-15—Steel Founders Society of America, | Meet- 
he! ing, Drake Hotel, Chicago, Ill. 
March 14-16-Society of Automotive Engineers, Inc., Meeting | 
Forum, Netherland-Plaza Hotel, Cincinnati, ‘Ohio. 
March 14-18—American Society of Tool Engineers, Western 
Industrial Exposition, Shrine Auditorium and Exposition Hall, 
Los Angeles, Calif. Annual meeting to run concurrently, = 
March 15—Society for Applied Spectroscopy, Philadelphic | College 
of Pharmacy and Science, Philadelphia, Pa 
March 15~ 17— -AIEE, Electrical Utilization of f Aluminum, C Con- 
ference, William Penn Hotel, Pittsburgh, Pa. 
March 19—ASME, Boiler Code Meeting, San Francisco, Calif. 


‘March 16-18— Pressed Metal Institute, Annual Spring Technical 

March 19-23 American: Society of Tool Engineers, Chicago, Ill. 

March 20-23—ASME, joint meeting with American Institute of 

Chemical Engineers, Transfer Symposium, Louisville, Ky. 

March 24-—National Industrial Conference Board, Shamrock Hotel, 

March 24 26- National Selence Teachers Assn., Cincinneti, Ohio. 

29-—AlEE, Materials ‘Handling Conference, Hotel 

March 28- April 1—American Society for Metals, 9th Western 

Metal Exposition, Pan- -Pacific Auditorium, Los 

March 29 April 7—Americen Chemical Society, 127th National 
Meeting, Cincinnati, Ohio. = 

March 31- Acril Muminating Engineering Society, Southern 
Region, Ft. Harrison | Hotel, Clearwater, Fla. ean 7 

3-5— Illuminating Engineering Society, Southwestern Region, 

a Gunter Hotel, San Antonio, Tex. 

| 4-7— Chemical Society, ‘Divide | Paint, Plastics, 


and Printing Ink Chemistry, Meeting, Cincinnati, Ohio. a 
April +“ AlEE, Rubber and Plastics Conference, Akron, Ohio. 
| Apri §-}- National Fluid Power Assn., Annual Spring Meeting, 
April 6-10-—-World Plastics and Trade Exposition, National Guard 
“April 11-13—Iluminating Society, Inter Mountain 
Region, Westward Ho! Phoenix, Ariz. he 
13-15— Society of the Industry, Inc., SPI Pacific Coast 
Section Conference, Palm Springs, 
April 13-15—AlEE, Southern District Meeting, St. Petersburs, 
“Fila. April 14—Pulp end Paper Conference. 
April 13-15—Natural Gasoline Association of America, Annual 


Convention, Baker and Adolphus Hotels, Dallas, 

April 14-15— Iiuminating Engineering Society, South Pacific Coast, 
Hotel, Los Angeles, Calif. 


g and Air- Conditioning 
ity, Okl a. 
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industrial ra iography 


Whether problems include | 


high-quality production radiography 
¥2-inch to 5-inch steel sections 
aluminum, bronze, or or stainless 
> panoramic X-ray exposures of weld- | 
_ ed seams or groups of castings 


< 


detection of hairline cracks or of 


The model is the answer 


> with its. constant- potential one- mil- 


_ lion- volt radiation, by means of its | 
with sturdy design requiring no ex- 
ternal no auxilis ary 


March 28 to ‘April “§ > well suited for complete transporta- 
bility or cabinet type insta — 


Bow cost — $25,000 for x- aay 
ator, complete controls, and super- 


if “The Model JR can be supplied in t Ak 

_ battery operated lift-truck mounting for J 
_ positioning within the x-ray ith- 
out an overhead crane. 


iat — 
>| 
| 
it 


brings you nt 
dependable -means accelerated 
soundness tests of cement. its” efficiency 
accuracy have ‘been fully demonstrated in 


m scores of cement laboratories, where this auto- 
clave has been adopted as the criterion of 


these important CENCO- MENZEL feature: 


hell Accurate control of heating: and cooli ing cycle 


4 a Automatic pressure-temperature control 


ure gage 
Large, easily | read pressure gage 
High-p -pressure “chamber 


maximum corrosion resistance 


Equipped with pressure safety valve 
* Meets of ASTM Standard Method 


~ Approved under Boiler Code and National 


* Operates. on 115 volts, 50-60 60 


Full details ebout the Cenco- Menz 


~ No. 1212 Write for your 


copy today. 
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from Emil Greiner! The High | Tem- 


aa an erature Say bolt Viscosimeter... ide al for 


determine the vis "determining the viscosity of asphalts, 
and fuel oils at test temperatures 


of asphalts, road oil 


‘uel oils at test 
fuel The bath is constructed in the form of 


temperatures 100°F. to 475° F. solid aluminum block equipped with 


high t temperature chromolox ring” 


% type and circular band type heate rs. The | 
‘aluminum block is adequa itely insulate 


with, 14%” of roc ‘wool t to the ly fin- 
ished outer jac ket. The 1 top of the alumi- 
block i is fitte dd with a transite asbestos — 


cover. The aluminum: bl is drilled 


Saybolt 
All wires le rading ‘from the 


heate rs run through upright suppers to 


the lower control box which houses two 


three-heat switches, powe ratat (variable 


heat control) and pilot light. The the 


Viscosimeter. Tube, bronze body with stainiess steel, 
orifice, either Universal or Furol, specify which type — 
required 


Viecosimeter. Tube, stainless steel ‘body, s inless” 
steel orifice, either Universal or Furol, ‘specify which : 


1 Displacement Ring, 8 steel, for use in 
flow gallery of viscosity tube when Funning viscosity 
tests on asphalt each 12. 


“Viscosity “flask, pyrex brand class, eapecity 60 a 


each 1.48 
791E. METHOD 304.6 


619940 “Atlantic: with 50 “mesh screen 
each «62.00 


ybolt 


in addition, to the Saybolt” 


viscosity thermometer. Write for information. 
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High fer — 


ig” YALE & TOWNE 


Depends on 


PRODUCTION—The tensile strength of a chain — 
is quickly determined with a 120,000 Ib. Olsen — 


Super “'L'’ with a special, large testing 


table in the Yale & Towne Production atanaad 


Y ‘ale materials handling equipment has got 
toa absorb rugged service. That is just one of 


reasons why Yale and Towne Manufactur- 


by 
oe at Yale & Towne e, as in research — 


and production testing laboratories all over. 
‘the country, know the value of 50 to 1 spread — 
of testing ranges; the advantages of range 
identificati ion lighting; the dependable accuracy 
exclusive Selectrange Sys- 


Testing Machines. 


*F or testing results that count, you too can 
have the plus values available only with an © 


Olsen Super “‘L’’. 
lsen Super“L” 
- See your Olsen ‘representative or write for 

-RESEARCH—Compression testing of fork lift 


Super at the Yale 4 Towne Research 


distinguish the Olsen line ‘Univer- 


ft 
— » — 
— hl ( 2090 Easton Rod 


